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making purposes. In some instances these trials have resulted satisfacto- 
rily, and have shown the gas makers that they are not absolutely dependent 
upon any one source of supply, and that a judicious mixture of coals gives 
much better results in yield, candle power, coke and cost than had been ob- 
tained before, so that, in all probability, prices for coal will not materially 
change between now and next summer. 

Another point of interest to many is the indication of a higher price for 
petroleum. have published 
mn that 


the oil district is becoming very clearly defined in extent, and that the indi- 


By the carefully prepared reports which we 
from time to time, from Stowell’s Petroleum Reporter, it will be s« 
cations as to production are pointing towards higher prices 

The quoted price for naphtha, in barrels, is ten cents a gallon, and, if re- | 
ports are true, large lots, in bulk, are offered here at eight cents for imme- | 
diate delivery, while orders for future deliveries are taken subject to prices | 
to be fixed in the future. Whatever may be the cause that produces an in- | 
crease in the price of oil, it must lead to an inereased price for kerosene ; | 
and it is well known that, when dollars and cents are alone considered, | 
cheap kerosene is the most formidable opponent that the gas business has | 
to contend with, In dull times it is worse than in good times, for people 
put up with the inconvenience, the danger, and the poorness of light re- 


| 
sulting from the use of oil either as a matter of real or supposed necessity. | 
| 





Another factor in the question is the price of anthracite coal for which $5 a 
This increases the value of the coke residual, and | 


s : ae 3 } 
is bound to make an increased demand for it wherever anthracite is generally | 


ton is now charged here. 


used ; so that, from all sides, the net cost of manufacture seems to be 
reasonably fixed, inasmuch as the only other item which enters largely is | 
labor, and at the rate at which emigration is going on there would seem to 
be no immediate danger of a dearth of laboring men. 

One of the results of the enforced curtailing of business of the past few 
years has been the introduction of many economies in working, accompanied 
This will undoubtedly continue, as 
the introduction of better furnaces, and mechanical means for handling coal, 


by an increased yield per ton of coal, 





as well as for charging and discharging retorts, 1s more fully developed, so 


that the next five years ought to witness a considerable reduction in the | 


price of gas to the consumer, and the increase of business that will result 
from this it is hard to calculate. 


The new uses to which gas will be applied | our last issue, 


Result of Consolidation in London 

The close of the first half year’s working of the greater South Metropoli- 
tan Gas Company—that young giant whose growth has received such marked 
impetus by the assimilation of its neighbors—is an event worthy of more 
than passing reference. 

The results of the first half year’s working of the three united companies 
now bearing that title, have been such as to testify in the most practical 
manner to the wisdom of the policy which brought about the act of union, 
We have on a former occasion expressed our appreciation of the spontaneous 
action on the part of the Directors in reducing the price charged for gas in 
the district of the late Phoenix Company to the level of that of the rest of 
the united district, six months earlier than they need have done in accord- 
ance with the provisions of the scheme of amalgamation, It may be taken 
for granted that when the report of the current half year is presented to the 
Proprietors of the late Phoenix Company's stock they will have as much 
reason as the consumers to congratulate themselves on the result of the re- 
duction, as in all probability they will then receive 11} per cent. dividend. 

It is not so very long ago that a dividend of 114 per cent. on Metropolitan 
or other gas stock—not under fortuitous circumstances merely, but as a 
regular thing—would have been regarded as impossible. If profits per- 
mitting such a division could be earned, it would have been said that the 
consumers would have risen in arms against being “robbed” to that ex- 
tent, yet in the present case we see this high rate of dividend declared in 
broad daylight, based on accounts passed by an Official Auditor, and yet no- 
body complains. This is an evidence that a great change has come over the 
relations of gas companies (in London at least) and their customers. The 
consumers have learned that their interests are, by the action of the sliding 
scale, made identical with those of the gas manufacturer, and they there- 
fore acquiesce in an arrangement which, although comprehended perchance 
by few, works for the good of all.—Journal of Gas Lighting. 





The Petroleum Outlook. 
_ 
The situation in the producing region has not materially changed since 
The Triangle Well No. 3, noticed in a postscript as we went 


for mechanical purypt ses hay e but just begun to manifest themselves, aud | to press with our issue for the month of June, proves to be a 12 bbl. well, 


every reduction in price is going to extend and develop these beyond all 
question. 1 
there may be a large economy in the future and that is in the cost of distri- 
bution. 

In the absence of any regularly published reports it is impossible to speak 
with accuracy on this point ; but a published report of the Chartered Com- 


There is one part of the business in which it is barely possible 


pany in London, for the last six months, shows that the cost of manufacture, 
including cost of coals, salaries of engineers and officers at the works, wages, 
purification, and repairs and maintenance of works is to all other expenses 
as sixty-nine to sixteen. 

From all the signs which appear, it would seem that a year of increased 
The greatest load that 

5 

the gas maker has to contend against is the amount of capital he is forced 


prosperity awaits the gas business in this country. 


to pay dividends upon. Wherever this is excessive it should be reduced 


either by reducing the number of shares or by reducing the par value there- 
of. London is now lighted by five companies, thanks to amalgamation, and 
the result of their business for the year 1879 is asfollows. We give the 
averages of the five companies 


Gas made per ton of coal 10,088 eu. ft. 


Coke ee = 41.43 bush. 
Breeze a 3.48 * 

Tar ~ = 10.52 galls, 
Ammoniacal liquor made per ton of coal wa. © 
Capital and borrowed money ‘* 6 i . 382.37 dollars, 
Total income $6 $6 10.50 66 
Total expenditure * ee 7.40 se 
Gross profit si " iamienucd 3.10 66 


Of the expenditures the following are some of the items calculated to the | 


ton of coal: Coals, including carriage, $3.75 ; purifying materials and labor, 
20 cents; salaries and wages—manufacture—75 cents : 
works—$1.12 ; rents, rates, and taxes, six cents ; collector’s commissions, 
10 cents ; salaries and wages, wear and tear 


expenses, 82 cents. 


Of the income $8.20 is from sales of gas, $2.10 is from 


producing oil of about 38° gravity, which is considered by the trade too 
heavy for profitable refining purposes, and territory that produces 38° grav 
ity oil is also considered small well territory. 
Another well in the same vicinity, known as the Duke and Norton Well, 
was struck on the 11th of August, which is now producing oil of the same 
| gravity asthe Triangle Well, and will probably produce about the same 
| amount per day. These wells have had a depressing effect upon the crude 
| market for the past ten days; fears being entertained that they might prove 
| to be an extension of the Bradford field, and thus add some 2} miles of pro- 
ducing territory to it. However, it is now geuerally conceded that the 
gravity of the oil produced precludes the idea of any connection between the 
two points, 

The production for the month, on the face of it shows an increase of some 
2,000 bbls. per day, based on the pipe line runs from the wells during the 
| month ; but on a careful observation of the whole field, and an examination 
| of the data necessary to make up our report, we are confident that the actual 
| production has not materially increased for the past three months, Some 
months the runs from the wells evidently were less than the production, 
leaving a surplus, which is taken in the next month’s run, together with the 
whole product for that month, 

The prospect for an increase in production in the near future we do not 
consider good, as the new wells which have come in for the last three or 
four months have regularly fallen off in their average daily production, and 

the large amount of untested territory included in the great Northern Field 
| (which is to-day perhaps the greatest bear onthe market) must now be 
| dr wn upon by the large number of wells at present in successful operation, 
| and many of them for two or three years. We cannot account for the re- 
| markable length of time the weils in that District have continued to produce 








| bountifully on any other ground than that they have a very large extent o! 


wear and tear—| territory from which they are being supplied. 


| It would not be surprising to soon find that the reserve territory in this 


distribution—60 cents: other | district has been completely drained by the wells which have been and now 


are so abundantly producing. If it should turn out otherwise, then tls 


the sales of residuals, leaving about 20 cents which is derived from meter | field will prove an exception to all other fields, especially so at Titusville, 


rents, sale of old materials, and miscellaneous sources. The increase in the 


business of all the companies over the previous year amounted to about 
From this it would appear that neither the electric light or pe- 
troleum had made any serious inroads on their business ; so that the sixty 


$1,236,000. 


millions uf dollars invested in the gas business in London is not likely to be 
swept out of existence just yet. 
immense future for gas in this country, 


We feel equally certain that there is an 


.| Pleasantville and in Butler County, where the choicest territory was re- 
served for the last to be drilled, and found, when drilled, to have the very 
best of sand, but to be completely drained of its oil. 

The United Certificate Market, representing crude oil at the wells, for the 
,|month under consideration, averaged $1.06} per bbl. of 42 gallons each, 
which was 6} cents above the average price for the previous month, —SéoW- 
ell’s Petroleum Reporter, Aug. 16, 
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[From the ‘‘ Review of Gas and Water Engineering. 


On the Cost of Working a Gas Engine Compared with the insta <dgpigs eps ndhacrcaicte sn 


Work Done by Steam Power. 
~< 
By Mr. F. T. Lixron, Leith Gas Works. 
Read at the meeting of the North British Association of Gas Manage 
at Perth. 

It may perhaps be as well to explain that in the remarks which I have the 
honor to lay before you I do not propose going into any description of the 
principles of construction of the various gas engines now in the market. J] 
have no doubt that the members are conversant with these already from thx 
various communications of late years on the subject, and especially the very 
able paper read last year by Mr. Carr, of Halifax, before th Asso 
ciation of Gas Managers. 


British 


My desire is simply to put before you what my experience has been of a 
gas engine which was erected at the works of the Edinburgh and Leith Gas 
Company in the spring of last year, and, as I suppose that my brother 
managers, like myself, are being frequently applied to for information and 


advice as to these engines, I thought that if I put together a few notes 


cost of 


as to the cost of working our gas engine, with a comparison of the 

doing the same work by steam power, it might be of some little service. 
The engine is an Otto Silent Gas Engine, made by Crossley Brothers, of 

Manchester, and is of 3} nominal horse power. 


yarious machines in our workshops, such as a Root’s Blower for three 


smith’s fires, a large screw-cutting lathe, a screwing machine, drilling 
machine, a circular saw, two smaller lathes, and two grindstones, 
amount of power required varies considerably, as at one time nearly all of 
these machines may be in use, and at another time not more than two or 
three of them. 


In all eases, however, the smoothnees and regularity with 


which the engine works is noticeable, there being no sensible diminu-| ‘ 


tion or acceleration of speed as the different machines are put in or out of 
action, 

The attendance required is very slight. 

The engine can be started in a minute’s time, and the lubricating being 
done by an ingenious self-acting arrangement, no further attention is 
needed till the engine requires to be stopped, which is done instantly by 
shutting off the gas. The only other labor needed is to examine the slide 
valves once a week to see that the passages to the cylinder are clear, and 
this does not take more than from 15 to 20 minutes. 


ing the cylinder cool, but I have found that the amount of water required 
after the first filling of the cistern is practically ni/, as the 


There is a water cistern in connection with the cylinder jacket, for ke¢ p- 


the water has never risen so much as to require a stream of fresh water run 
in; the rest during meal hours and at night being sufficient for 
the water down to the atmospheric temperature. 

continuously, however, as in driving an exhaustez, 


asmall stream of water 


would be necessary, and would have to be taken into account in estimat 


the expense of an engine for such a purpose. 
The cost of the engine for the year from May 15, 1879, to May 15, 1880, 


working 57 hours per week, has been 
Gas for engine and slide lights, 99,000 ce. ft., at 
4s, 2d. per 1000 feet.......... tha ee £20 1 
16 gallons of sperm oil for lubrication, at 3s. 6d. 


per gallon..... tein Teh Er eee 2 16 0 
Attendance, estimated at 1 hour per day, at 4. 
per hour ahs ; at 5 t 0) 
Making total of working expenses, £98 12 
The first cost of engine and cistern complete was 
£170, and the annual wear and tear may be 
taken at the rate of 7} per cent., equal to.. fii 18 0 
Depreciation, the same ..... 11 18 0 
Making together ............ £93 16 O 
Add to this working expenses as above 28 12 ¢ 
The total charge for year will be £52 8 6 


The amount of the working expenses would necessarily vary with the 
varying price of gas in different localities. What is given aboye was the 
Selling price in Edinburgh and Leith last year, but of course the actual ex 
pense, where it is used in a gas works, will be not the selling, but the cost 
price of the gas. With regard to the percentages charged for wear and tear 

| depreciation, these are, I am sure, ample, looking to the well finished 

t substantial style in which those engines are got up, the absence of 
Complicated working parts, and the large bearing surfaces of the parts liable 


» be worn out, 


The amount of power derived from the above expenditure has been on 


It is employed to drive} 


The | 


temperature Ol | 


cooling 


Were the engine working | 


the average at least two-horse power, As explained before, the use of sev- 


ral of the n sintermittent, but it takes about 1}-horse power to 
nstantly in u l the addition of }-horse power to 
avera r those that are used oceasionally (including as they do a cir- 
i nd a heavy screw-cutting lathe) is a very moderate 
t { t to an expenditure of about seventeen enbic feet 
rse power per hour, which is much below what is 
ted 1 when the engine is worked with a full load, and seems to 
ear out what w tated by Mr. Carr in his paper last year, that, contrary 
to w l t expected at first sight, the engine works more economic- 
lly l uy ts full pow 
Phe ne and boiler of three and half nominal horse 
por | pect workmanship to the Otto gas engine, would 
ibout £1 1 tl ial allowance for wear and tear and for deprecia- 
ion W per cent, per annum for each on an engine and boiler of 
this 81 his, 1 vy to 7) for the gas engine, is not at all excessive, 
as of tl the 1 r nvolyes more wear aud tear and depreciation, 
I would | 
| ats per W for 52. weeks. £20 16 =O 
Wage f attendant. at 12s. per week. ; 31 t 0 
Oil for same as Sas engine 2 is. @ 
Wat supply er 9 10 0 
Making total working expenses £57 6 0 
Add for wear and tear, 10 per cent. on cost 11 Oo g 
And depreciation, 10 per cent, on cost lata 1] 0 O 
Making total charge for year " £79 6 OU 
I n mind that the cost of fuel will be more or less than that 
given ab , according to locality ; but it is a fair estimate, checked by Ac- 
tual expe york 1. small steam engine and boiler in our 
\ 6 with what it costs various users of similar engines 
in the neighb 0d The wages of an attendant I have taken at 18s. per 
veek L] l6s. off that, on the supposition (which in many 
cases . l rea 1) that the man eould devote se much 
f his t t ther w 
ral results, t re as follows 
\ yr @X] f gas engine 28 #12 6 
\ expe 3 Ol steam ¢ ine ay) bo OU 
And, tak ve nd tear and depreciation into account, the total annual 
( \ i 
I 8 £52 5 a) 
‘ 79 6 O 
The advyant s therefore largely in favor of the gas engine, and I ven- 
ture t t e erred at 1 the comparison it is in under, not 


have also to point out that 


1 g during working hom There are, however, 
' where 1 ris needed only at intervals, and in 
suc] ses the « paris would be still more in favor of the gas eneine. 
| supp l gas for these engines the tesiimony 
f t] ist een ghily in their favor, and not long ago one gentleman 
ve D , ng that:—‘* When he had a steam engine it 
st him 18 ' for wages to an attendant, and from 10s, to 12s. a week 
for fue rut t his cost was 1 4s. to 5s. a week for gas, and no 
I idit t ving in cost, however, the gas engine has other ad- 
vA 1 1] space ; is alw Lvs ready at a moment’s notice : 
! nad « explosion, thereby reducing the cost 
of u t fe plac ere, with a steam engine and boiler, 
the « ! vould lertake it. It also needs no special building, 
or ¢] ey lo the premises where it is used uncomfortable 
wit 
One drawback it has, not as regards those who use it, but as giving 
trouble oceas ly to gas managers, namely, that the action of the engine 
cause iti f the lights taken from services immediately adjoin- 
ing that of the engine, when the main pipe is small—say under 4 inches 
liameti The sup} should therefore always be taken from a large main 
where practicable, or, at any rate, where the main is less than 4 inches di- 
meter é t ld be taken off in close proximity to that for 
the ¢ l 
I had lately a correspondence with Messrs. Crossley about this, and they 
promised to send me a governor which is used on the Continent to prevent 
this oscillat , but it has not yet come to hand, 
I ma » note that the pressure in the main must be at least equal to 
that of se n-tenths of an inch of water 
That ‘ 2 Ww re long come into extensive use I think certain : 
t only a ipplanters to some extent of steam engines, but also as afford 
ing a cheap and efficient motive power in a great number of places where 
i tbe use of ste fficult or impossible, 












124 


American Gas Light Fournatl. 








Sept. 16, 1880. 





It is obviously the interest of gas companies and gas managers to forward 
their employment as much as possible, because they not only increase the 
consumption of gas, but, by using chiefly during the hours of daylight, no 
corresponding increase of capital expenditure is involved ; and their ex- | 
tensive use would not only benefit gas manufacture, but gas consumers in 
general, by reducing the cost of making the gas. 





[From the London “ Journal of Gas Lighting.’ 


Lecture on the Past, Present, and Future of Coal Tar. 
a 
By GReEVILLI 5 Mee 


a meeting of the British Association of Gas Managers, 


WinuiaMs, Esa. S., Ec. 

Delivered at 

Tuesday, June 8, 1880. 

Mr. President and Gentlemen :—I have accepted with the greatest pleas- 
ure the invitation with which I have been honored by your Committee to 
deliver before you a lecture on the Past, Present, and Future of Coal Tar. 
The subject is so vast that it will be evident to you at once that each 
department will have to be treated with brevity, and my whole care will be 
My hope 
is that what Ihave to say will at least present a sharp, clear outline, 


to prevent that brevity from causing indistinctness or confusion. 


and with this in‘ention I will define at sterting what I mean by the Past, 
Present, and Future of Coal Tar. sy the Past, I mean the history of coal 
tar previous to the great discovery of the aniline dyes made by Mr, Perkin. 
By the Present, I mean the discoveries made from that time until now; 
although I am compelled to include one or two observations of older date. 
In speaking of the Fature of coal tar, I propose to call your attention to 
some of the ingredients of that substance, which, although of perfectly 
definite chemical constitution, have not yet been utilized, and are, in fact, 
thrown away. 

In pursuance of this arrangement, I will ask you to just glance with me | 
at the earlier researches which were made long before it was ever dreamed 
that coal tar would attain its present enormous and ever-increasing import- 
ance, 

I think it may safely be said that the first cardinal discovery connected 
with coal tar was made in 1820, when Garden discovered naphthaline in 
coal tar oil ; and yet naphthaline was destined to be one of the last of the 
coal tar hydrocarbons to be utilized. Even so late as 1866, when I wrote 
for Watts’s ‘‘ Chemical Dictionary,” I re- 
marked that great efforts had been made to find a use for it, but that none 


the article on ‘‘ naphthaline ” 


had been entirely successful, although lampblack was sometimes prepared 
from it by condensing the dense smoke which burning naphthaline evolves, 
I also said that efforts had vainly been made up to that time to prepare fast 
colors from it ; but I also added that there was no doubt whatever that in a 
few years, perhaps months, the difficulties in utilizing naphthaline would 
be overcome. It needs not to be said that this prophecy (which required no 
great powers of prevision) has now been amply verified, as I shall show you 
latter on that the most superb colors are now preduced from it; and, as I 
believe its uses will become greatly extended, and consequently its com- 
mercial value increased in proportion, I strongly recommend you no longer 
to regard as valueless the deposits you may meet with. 

The next great discovery to that of naphthaline was made five years later 

namely, in 1825.-when the illustrious Faraday discovered benzole, or, as 
we now term it when pure, benzene. He found it in the liquids produced 
by the compression of oil gas, but it is also fcrmed in a great number of 
chemical reactions. I shall have more to say about it presently, Seven 
years later—that is, in 1832- Dumas and Laurent discovered anthracene, 
which at one time was called paranaphthaline. For nearly forty years it 
remained a mere chemical curivsity ; but now it is second in importance to 
none of the products of coal tar. In the same year that Dumas and Laurent 
discovered anthracene, Reichenbach discovered in wood tar a substance 
which he called creosote, and two years later—namely, in 1834—Runge dis- 
covered carbolit acid, which is known also by the names phenol, phenic 
acid, and coal tar creosote. The wood tar creosote and the coal tar creosote 
were for a lorg time considered as the same substance, but they are now 
known to be specifically distinct. 
carbolic acid he also found aniline to exist in coal tar; the quantity is, 
however, so small that it cannot be profitably extracted, and that is why we 


In the same year that Runge discovered 


always prepare it from benzene. The actual discovery of aniline was, how- 
ever, made by Unverdorben, as I shall show presently. 

The year 1834 was indeed a fruitful one for the chemistry of coal tar, for, 
in addition to his other discoveries, Runge obtained the first color reaction 
from coal tar, and this discovery was made in a very curious manner, You 
are all aware that one of the principal characteristics of ammonia is the fact 
that it gives white fumes when brought near a rod dipped into hydrochloric 
acid. 
coal tar) happened on one occasion to prepare some oils by distilling the 


Now Runge (who may be considered the father of the chemistry of 


| he gave it the name of pyrrol. 


ammonia, <A glass rod not being at hand, he dipped a slip of deal wood 


into hydrochloric acid, and held it over the oil, when it gave white fumes, 
indicative of the presence of ammonia or of volatile organic bases; but, to 
his surprise, the part of the wood which had been wetted with the hydro- 
chlorie acid turned to a deep crimson color, This reaction being unique, he 


knew at once that he had discovered a new and remarkable substance, and 
Great efforts were made by himself and 
other chemists to separate this substance in a state of purity, but all failed. 


When, as a 


lamented friend, Professor Anderson, having undertaken to isolate pyrrol 
’ P} ’ 


very young man, I entered the University of Glasgow, my 


he confided the practical details of the work to me ; and certainly few chem- 
ical pupils ever had a more interesting subject to work upon, It is enough 
here to say that the investigation vas completely successful. Previously it 
had always been supposed that pyrrol was a gas possessing a most repulsive 
odor, but it turned out that instead of being a gas it was a liquid boiling at 
133°C., its formula being C,H.N, and when perfectly pure, possessing a de- 
lightful fragrance somewhat resembling that of chloroform. 

I have here a few drops of the very first specimen of pyrrol ever prepared 
in a perfectly pure state, and I believe that it is now the only specimen in 
the world of the first pure preparation ; but, small as this quantity is, it is 
enough to make many thousands of experiments showing its wonderful 


property of coloring fir wood. I have tried repeatedly to estimate the mini- 
mum quantity necessary for the reaction ; but to express this quantity we 


; 


shall have to use numbers like those used by astronomers to est 
etary distances. 

I need hardly say that to make an experiment with so small a quantity of 
so precious a specimen is a task more fitted for the laboratory than for the 
lecture table ; but I trust I shall Of 
course, if I used a pyrrol artificially prepared I could have made the exper- 


succes 


d in making you all see it. 


iment on a larger scale, but I venture to hope that you would prefer to se 


+ 


1 1 1 a: 
- l I shall just 


this particular specimen. I have here a sinall slip of fir wood, 


touch its point with pyrrol, and hang it in this glass with the aid of a card. 
I now touch another slip of wood with hydrochloric acid, and hang it by the 
side of the other slip, taking care that they do not touch. Now, although 
pyrrol boils at 133°C., and is therefore by no means a very volatile sub- 
stance, the second slip (if the experiment be successful) will soon acquire a 
rich crimson color, As (although pyrrol can now be made artificially) you 
will never again see the experiment made with the first specimen ever pre- 
pared, I hope you will kindly forgive me for taking up so much of your 
time with it; but I confess I never see it without thinking of the past his- 
tory of coal tar, of Runge, who was the first to see the reaction, and of 
Anderson, whose investigation of pyrrol marks one of the great eras in 
organic chemistry. 

Runge, I ought to tell you, when he saw this reaction, prophesied that 
one day other beautiful and useful colors would be made from coal tar; but, 
unfortunately, he did not live to see its fulfilment, and, equally unfortun- 
ately, the peculiarities of pyrrol have hitherto prevented it from being any 
thing more than a chemical curicsity. However, the resources of science 
are unlimited, and this reproach will one day be wiped away. 

Three years after the discovery of pyrrol—that is to say, in 1837—Pelletier 
and Walter discovered toluene in the oils produced by the distillation of 
resin, and this discovery was only secondary in importance to that of ben- 
zene. Itis not necessary, I am sure, to say that the coal tar colors are not 
contained, as such, in tar; but it is a remarkable fact that tu this day there 
are many persons, even among those whose employments would lead one to 
suppose that they have at least some knowledge of organic chemistry, who 
believe that the colors on the table before me are extracted from coal tar. I 
even lately heard a person say, ‘‘Oh, I have often seen the coal tar colors 
in the tar itself ; for when a drop of tar falls upon water you see the most 
beautiful tints as it spreads out.” I had some little difficulty in explaining 
to my friend that the colors he saw were not the coal tar colors, but arose 
from the decomposition of light, in exactly the same way as we see in the 
soap bubble and the opal. 

[ have now given you a strictly chronological sketch of the history of the 
discovery of a few of the principal ingredients of coal tar, It is, of course, 
only a sketch ; but I have endeavored to make it show the more salient 
features—the landmarks, as it were of the more important discoveries which 
have led to the present wonderful development of this branch of industry ; 
and I only hope that in my endeavors to give you a sharp and definite out- 
line I have not trespassed too much on your patience, 

At this point I must somewhat modify my programme, and paying less 
attention to chronology, consider the steps by which the substances we have 
previously spoken of have become utilized. Let us, therefore, return to 
benzene, or benzole, as the crude article of commerce is usually termed. A 
| partially purified product, containing, I believe, about 30 per cent. of pure 
benzene, is familiarly known in domestic economy under the name of 


‘* penzine-collas,” and is used for cleaning gloves and removing grease. Its 





tar, and he was desirous of ascertaining whether these oils contained any 


| ocean is C.H,, and its vapor is nearly three times heavier than air. If 
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hope to be able to show you this heaviness by an experiment. I heat a} he had observed that the substance which gave a yellow with fir wood and 
small dise of copper over the spirit lamp. I then place it at the bottom of | hyd v4 hing liquid, was a new substance, 
a beaker, which contains a few folds of paper, to prevent the heat of the | and \ t 3 res for Dr. Hofmann to discover that 
dise from causing fracture. I then pour a few drops of the hydrocarbon | the crystalline of rdorben, the kyan of Runge, and the aniline of 
upon it. The heat will cause it to boil, and thus convert it into vapor. I | modern chemists, wi ndeed, the same substar 

then pour this vapor, just as if it were a liquid, into a second glass, taking Here is a sp ( f pure aniline, It is an « liquid boiling at 182° C. 
care that no liquid accompanies it. Although apparently empty, you will | or 359.6 I A v me to repeat myself a little, 1 to ask you to re 
cee that on applying a light it inflames. Now, if the vapor of the benzene | member t tains only met ! Vili wd that it 
had not been very heavy, you wil! easily perceive that this experiment | is never but vays prepared mm the benzene 
would have been impossible. f coa ( l be prep 1 any other 

The great German chemist, Mitscherlich, found that benzen l be | w 
prepared in a very pure state from benzoic acid by distilling its lime salt And { f this wonderfully prolifie alka- 
but it was reserved for Hofmann and his pupil, C. B. Mansfield, to show that ; sec t table, and directly or indirectly 
the true source for the production of benzene on the large scale was f1 t e first lor which it yielded 
eoal tar. Mansfield devoted the remainder of his life to the produ | William Perkin had the idea that 
benzene on tue large scale. Unhappily, however, his enthusiasm ¢ it his experiments not sueceed 
covery led to his death ; for a small experimental still, with which he was |i t dea struck him that tae pul 
working, catching fire, he endeavored to remove it in order to prevent the | ple | riae ot is added to 
listruction ot the building, and while doing so he became covered with the | anilin W hal t work on th subject he 
blazing liquid, and perished miserably, thus adding his name, like Gehlen ld led bichromate of potassium to 
ind Scheele, to the sacred list of * Martyrs to Seience.”’ if l | 5 precipl fell down ; he pou d 

The inflammability of benzene is such that it will even burn on vw I hit ur] dissolved out. He boiled the feather 
There are many substances which possess this property, and ev his a l e dyed with a purple infinitely 
which burn on mere contact with water. Thus, if I throw a se p of t ! Mr. Perkin then made this 
metal potassium on water, you see that it instantly inflames. If I now vary |: most paralleled success, aud 
the experiment a little, by pouring some benzene on the water, and t t c mder of the vast industry now 
throw a scrap of potassium in, you will see that the potassium inflames and turn, has so immensely 
gets the hydrocarbon on fire. ! 

This property of benzene and other hydrocarbons to burn on water Vacde { yolution in colors produed vy 
potassium to 1ntlame on contact with it, has even been proposed for use it \ mauve, as he termed it) eould not 
naval warfare ; I trust, wever, we shall not live to see the time wh: li ring other colors from 
satanic means of destruction will be resorted to. 

Benzene boils at 80.8 ©; or 178 Fahr., and at O° C., or 3° I NI Ve 1 D boiling aniline with 
freezes into a beautiful mass of colorless crystals. l atilaendl erb crimson, which as much 

In order to produce colors from benzene, the next step is to « vert it | epi; ' 1 the old violets. This crim- 
into nitrobenzene. ‘This is effected by treating benzene with concentrat | 80 , { te]y 1erous patents were taken 
nitric acid, in accordance with the equation— ut for ’ Mr. Medlock, which con- 

C.H. + H NO; = C.H,;NO, + H,0 | sisted in treat { d, superseded all others. It was 

It is therefore, in chemical parlance, nitrobenzene, or benzene in which | 8°! lt sis Ws hecoast ly improved the HOE 
un atom of H is replaced by nitryl or nitric peroxide. Nitrobenzere (or, | 0! PurMical nis fortune by it. Now, 190 lbs, of — 
as it is sometimes called in commerve, essence or oil of mirbane) is a heayy | J aa bate . it two oz. of benzene, which in 
oily liquid, of a specific gravity of 1.1866, having a fragrant odor, almost | tr ' oy avoirdup is), and 
exactly like that of bitter almond oil. It is extensively used for perfuming |)" 1 crystalline. Th mies: dye 
the common kinds of scented soap, but it is somewhat poisonous. |S print <v rds of calico of a 

‘This production of nitrobenzene is only one more step toward the } ened rain of magenta will 
ation of the first of the coal tar colors ; so you see that the beautiful co pr 
upon the table are not obtained without much labor; and indeed, in son I t hydroehlorate of what is called ros- 
of them there are thirty or forty operations to be gone through, some of | ®™ . here a solution of ae . 
them requiring very delicate manipulation, before the colors are obtained. auld acetic acid to it id you see that the color is instantly developed. The 

Tne next step is a most important one ; this is the conversion of nitro. | #2ctoriai or « ; po’ f magenta is so enormous that if a piece of 
benzene into aniline, it is to the discovery that aniline can be produced in | P#per be simply dus vit 3 to ve an imperceptible trace of the 
almost any quantities from the benzeue of coal tar that we are indebted for | POWder on it Wi @ .e dyed if moistened with alcohol. A solution 
an apparently endless number of colors, having not only every tint seen in | conten rt of magenta is distinctly red. But although 
the rainbow, but many shades never before seen by man. To convert nit magent wer, it easily destroyed by a minute 
benzene into aniline, the nitro-compound is treated in large iron cylinders | U8" , : oe ; 
with iron borings and acetic acid. The change takes place in accordance | wee - int and beautiful, but it 
with the equation - req Lures ver l if si (ress ! tecoration 80 tO ne 1 as to avoid 

C.H;NO, + 6FeO + H.O = C.H:N + 3Fe,0 vulgai ty B t it rico eru nm, butt gaslight it appears 
es ead l almost scarlet This ditference shade is easily shown, you see, by the 
Nitrobenzene. Aniline. laid f bur 

This reaction was discovered by M. Bechamp in the course of a purely Blues from Magenta.—Now, although genta is a finished product, it 

scientific research. If he had known the enormous commercial importance | is also the raw t for ¢ producti f various other colors, If 
t was destined to acquire, and protected it, his patent would have been one | boiled with a e under prover condition it forms beautiful blues and 
{the most valuable ever taken out. Be pleased to remember that this dis- | violets The vi made this manner are falling into disuse, but the 


covery of M. Bechamp’s was not the discovery of aniline itself, but of a new 
mode of preparing it. Aniline was really discovered, as I have said, by 
Unverdorben in 1826 ; he obtained it by distilling indigo, and I can well 


recollect the tint? when an ounce or two, prepared in this manner, would be | 


preserved in chemical laboratories as precious specimens. 
‘alled what he had found in this manner—crystalline. 

When Runge found traces of analine in coal tar, he did not know that the 
substance he had found was the same as the crystalline of Unverborden ; 
ll he knew was that cval tar oils contained something which colored fir 
wood wetted with hydrochloric acid a deep yellow. 


Unverbor leu 


He also found that 


uiline in solution with water turned a dark purple with a solution of | discoveries of Mr. Nicl 


tloride of lime. This last reaction is remarkable, as chloride of lime, or 


‘eaching powder, generally destroys colors instead of producing them, as | condition wit! et] 
We shall see when we come to magenta. Now Runge concluded from what } into a very lovely green, whi 


«d on There 


of different shades and qualities, but there 1s one 


| blues made from mag in enormous scale, 


are a vast number of them 


| whose properties are so remarkable that [. shall show you an experiment 
with it which illustrates its chief peculiarity. It is what is called an alka- 
line blue—that is. it is dyed in an alkaline solution. Now, an alkaline 
solution of this blue is colorless, and the dyed fabric is also almost color- 
less ; but when t W r silk so dyed is dipped into a weak acid the color 
instantly appears. The blue dyed in this manner has the valuable property 
of not rubbing off—that is, if rubbed upon white surface the latter does 


not become blued. It is proper to state that this blue was one of the many 


Greens from magenta in its colorless or basic 


it is first 


converted into a violet, and finally 


h has the property of appearing more beautifu | 
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by gaslicht than in the daytime. Several other greens, of more or less | 
similar character, are now made from methylaniline violet, and by the ae 


tion of benzyl trichloride on dimethylaniline. The tinectorial power of this | 


It dyes silk a delicate sulphur yellow, which 1s very permanent, It 





] 
| 


names have been given at various times. We will simply call 


substance which requires to be used with caution, as its salts are very ¢ 


green will be,seen by dusting a little on paper and pouring alcohol on it. | plosive, as you will see when [ heat alittle picrate of potassium on a s] 


[ now come to the lula. It has been proposed by someé artillerists to use it in warfare, but 


Dimethylaniline Violet. —By treating aniline with chloride of metlryl 


under pressure we obtain dimethylaniline, and by mixing the latter with 
sand or common salt and nitrate or chloride of copper and acetic acid, a 
mass is obtained which is spread on copper trays in layers 3 or 4 inches 


thick. If these trays are kept in a room at a temperature of from 60° to 


90° C, they harden and assume metallic appearance. When the maxi- 
1s 4 , 


mum of violet is formed, which is easily ascertained in practice, the violet 


ig extracted by water. The bluer shades are obtained by the action of 
chloride of benzyl on the base of the violet. These violets are now univer- 
1 ’ 


sally employed for all the richest shades on wool, cotton, or silk. Here is 


a piece of silk dyed with dimethylaniline violet. You are all aware that 





purples and violets appear much redder by artificial light than by daylight. 
[ will now burn a piece of magnesium ribbon, which yields a light as pure 
as that of the sun, and you will see how much bluer it appears. 

[ have no time to enter into the theory of the constitution of these colors, 
or of the aromatic series, as to do so would require more time than I can 
devote to the whole of this lecture. Those who desire information on this 
most interesting subject will do well to study the Supplement to Watt’s 
**Chemical Dictionary,” and the Berichte of the Chemieal Society of 

serlin. 

KEosine, The beautif il pink eolor called eosine is produce d from ben- 
zene by a long and somewhat complex process, The color on silk or wool 
is a beautiful pink, and it makes the most brilliant of all red inks ; but it is, 
unfortunately, rather fugitive. 

Azo-Compounds,- ~The AZO-C ymmpounds may he said espe cially to re pre- 
sent the Present of the coal tar colors, as it is to them that the attention of 
modern chemists is particularly directed. It is to the admirable researches 
of Greiss that the great progress in this direction is mainly due. An ‘‘azo- 
compound,’ in its most modern sense, may be defined as one in which one 
atom of nitrogen replaces one of hydrogen 

When nitro-benzene is treated at a boiling heat with nitrie acid we ob- 
tain meta-dinitro-benzene, and this by reduction with iron and hydrochloric 


acid gives what used to be called phenylene-diamine, but is now known as 


diamido-benzene ; and this substance in solution, when treated with nitrite 
of sodium and hydroc!} lorie acid, y elds triamido-azobe1 zene, or Bismarck 
brown. This color, which is now made on a very large seale, is a valuable 
and fast color. The qnantities of this coal tar product now used may be 
judged from the fact that one firm in three years made 160 tons! T now 
come to 

Chrysoidin This color was discovered by Dr. Witt, in the endeavor 
to obtain a dfamido-azobenzene, as, for excellent reasons, he expected it to 
prove a valuable color. Chrysiodine crystallizes beautifully, as you will 
see by this specimen, It gives a very fine eolor on wool, of a beautiful 
orange yellow shade, such as you see in this swatch, The word “ swatch ” 
is used by dyers for any piece of silk, wool, or other material used to try 
the quality of any color either by dyeing or printing. | 

Tropmolines,—The tropeolines are a further development of the azo- 
compounds, and can be obtained of all shades, from the palest orange to 
the deepest scarlet. Dr. Witt’s tropreoline, OO, is one of the most beanti- 
ful of all the members of the series, and appears quite resplendent by the 
light of burning magnesium 

Naphthaline Colors. Ma iy beautiful colors are now prepared from 


naphthaline. Ihave only time to show you one of them—namely, this | 


naphthaline scarlet, which is, | think, quite » ifficient to prove that the 
once despised naphthaline, so detested by managers (from the way in 
which it stops up their pipes), has now important place among the color 
yielding products of coal tar. 

Diphenylamine Blue,—My friend M. Charles Girard, by heating aniline 
with hydrochloride of aniline, succeeded in producing a new alkaloid called 
diphenylamine. By heating it with oxalic acid it yields a superb blue, 
which, when treated with sulphuric acid, yields a sulphonate having the 
character of an alkaline or Nicholson blue. Seen by the aid of burning 
magnesium, its shade is very beautiful. 


Picric Acid.—Among the many constituents of coal tar is a substance 


a substance comes over in a very impure 


feeling some alarm lest I should have wearied you. 


for a moment to a question in which you are all, I believe, deeply interested 


power of gus ~ 
the exact amount of deterioration taking place in 
size. My friend Mr. Mort 
kind enough to give me eve 
If they have any value, the credit belongs to him, but for any defects or wa 


was used, The tower was filled with clinkers saturated witl 


rounded with a jacket, into which 


l 
taining oxide of iron, to intercept any sulphuretted hydrogen with w 





called at various times by the names of phenol, phenic acid, anid carbolic| 


acid, It is another of the many gifts to science of the German chemist 
Runge. It is now so valuable as a disinfectant and antiseptic that surgeons 
and physicians would be at their wit’s end without it. 


surgical operations, especially on the battle-field, it acts like a charm ; and 


1 


inhaled with steam, in even the worst cases of sore throat, its effects are | aniline dyes are poisonous, end contain arsenic. 


truly wonderful. 





As a dressing after 


has been rejé cted as uncertain and tr acherous, 


When coal tar is distilled, and the still is ata very hig 


Anthracene. 


temperature—too high, indeed, for the mecuri il thermometer to regist 


ite, called anthracene. It 


’ 


mained a mere scientific curiosity until two celebrated German chemists 


Graebe and Liebermann, made the brilliant discovery that anthrac 
could be converted into alizarine, the principle coloring matter of 
madder root. It is this substance with which the famous Turkey red dy 
(so well known for its fastness | beauty) has been prepared almost ti 
out of mind. TIT have her pecimen of cotton dyed with alizarine fr 


coal tar. 


The alchemists called the worthl ] 


; 


caput nNiortiinu 


| mortuum—the residue of a residue and yet at the bidding of science 


last residues of the distillation of coal tar, known of old by the name 


dead oils. yield the raw material for the production of the brilliant color 


matter of a plant 


So much, gentlemen, for such of the coloring matters of coal tar as I hay 


I 


had time to describe. I have done my best to be brief, but I cannot hel 





namely, the effect of the ntact i tar upon the illuminating powel 
coal gas 

The subye et has beet bly treated by My. Bowditch, Mr. Live sey, Mr. 
Patterson, 
the contact of tar at ordinary temperatur deteriorates the illuminat 





I 


; } 


oe er 
possible assistance in making tl 





of completeness, I take the entire respo sibility. I may, however, say 
the investigation is still proceeding, 

Tn order to make the results strictly comparable, an experimental 
holder was filled before each series of observations. ‘To effect contact 
the gas with the tar, an apparatus 7 feet in height and 9 inches in diam: 


gas was passed through ac the rate of 5 feet per hour. The tower was 


) 


am could be passed to increas 


temperature but it v t 1 in tl periments J 1 about t 
seribe The temperature of thi was estimated by an accurate therm 
eter plac lat the exit fi yiTL r) lo t tempel tM I 
was 50°. the hichest 60° I ! 


Before reaching the ph meter the gas passe 


night have become cont inated during its contact with the tar. Att 


upper part of the column a sypl was placed to vble the tar te 
poured into the column without permitting the enh *e OL alr, At 
lower part of the column exit-tube was placed to allow of the eseay 
the excess of tar, | t sealed by d Pp} gr itinfto tar covered 
water, Precautions were, of irse, taken that every trace of alr ¥ 
pe lled before the gas w test 

In the first series of expe ts the gas, before | ey d ove 
tar. gave. as a meauv of 50 closely-agreeing experiments, an illumi 
power of 16.24 candles. After passing over the ur a ime 1 

" ‘ > ry bas ie ol ayuatio “y) ] impatinge 
gas rave, as a Ine in of 100 photo ietric observat . 1 liitiminating | 


of 14.39 candles. This indicates a loss eonal to 1.85 candle 


In a second series of trials a fres 
tar, gave an illuminating power equal to 15.19 candles, and after c 
with the tar 13.01 caudles ; the loss being equal to 2.18 candles. 

As the difference between the first and second series of experime! 
only 0.3 of a candle, it may with perfect safety be said that, under th« 
cumstances indicated, the gas is injured to the extent of two candles, 
photometric observations wexe made with Mr, Methven’s standard 


17 


which I found admirably suited for experiments of this kind 


Allow me to return to the coal tal colors for 2 moment, as | wis! 
which prevails among some persons t 
It is trne that magent 


move an absurd impres 


prepared by Medlock’s process, contains traces of arsenic, but certain!) 


But it is not with ite medicinal effects that we have to do this evening. | enough to do the slightest harm to any one wearing any articit 





it pieric ac 


; remedies contained in their alembi 


but here we have the caput mortuum ot a ¢ U 


[ will therefore tm 


and others ; and I think it has been pretty generally agreed th 


but I am not aware of any photometric experiments show 
an apparatus of a giver 
requested me to determine this point, and w 


he experiments 


| 
1 tar, and t 


1 sample of gas, before contact with 


nic 


When treated with nitric acid it yields a substance to which numerous | with the color. All the other dyes are perfectly free from arsen! 
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Mr. Anthony Nesbit has fed rabbits for weeks together upon food contain- | I am fully aware that the effect of any kind of fuel is much greater in 
ing most of the dyes I have mentioned to-night, and, strange to say, if one | t | therefore de the experiments on a 
may judge from their appetite and condition, their general health was not} p , pract such as may be applied to the doings of every-day 
in the least impaired. It is true that some pigments—that is, paints, not ife 
dyes—like orpiment and emerald green, contain large quantities of arsenic, | Int " this t he thermal power of 
Orpiment should never be used, as it gradually fades, and the deplorabl | is of vai LIT enced operations by making some tests 
way in which Sir Joshua Reynolds’s pictures have deteriorated is partly due | under this Bl lthat the results are 1 quite in accordance 
to the use of orpiment and carmine; this last color, although perfectly | with I i the journals, The apparatus with which I oper- 
harmless, becoming grey in the course of time. lated was f ¢ ing 30 ewt. ’ ver da L was therefore 
Future of Coal Tar.—Permit me, in conclusion, to say a few words on|able t } ileulation of th t of the gas from coal of 
the Future of Coal Tar. It may confidently be said that none of the pro | various 5 Scoth canne Neweastle coal, and coal 
ducts of coal tar are useless. A well-known chemist, several years ago, in lfrom § Wales p ioted were— 
work which in many respects showed great cleverness, was unwise enough | r) ut 
to reproach chemists for the enormous labor which they had bestowed on The t } ! e ga 
what he called so useless a substance as aniline. He, however, lived to se I per 1000 cubic feet 
it become one of the most valuable substances in existence. It is true that Ce ting Power. Water Evaporated Gas Consumed. 
the leucoline and pyridine series have not as yet been utilized ; but to doubt } Cann 4.0 candle 1 gallon, 18.50 cubic feet. 
that they would one day yield valuable derivatives would be to neglect al xrnes (ek. 19.75 < 
the teachings of our glorious science. Nothing exists in vain, and the 20.0 a 20.50 Y 
chemists who, for the sake of pure science, study the physical and chemical | Neweastl: 16.5 pecs 21.75 
properties of new and as yet useless substances are preparing the way for - L4.¢ ? I 22.00 i 
the practical man, who will one day be thankful for those pioneers why ] 22.50 ee 
have smoothed the road, and made the advance into new realms compara } South Wa I 25,00 “x 
tively easy. Although the leucoline series have not yet been utilized, 1} 5 W 
found a quarter of a century ago that its isomer, chinoline, by alternate treat cel 23 : 
ment with iodide of methyl and oxide or sulphate of silver, yielded supe OF. of the various descriptions of 
colored reactions, and doubtless, by suitable processes, the leucoline sé oN sie alieea 
will be made to afford valuable products, ( 1 by the experiments t at 16 lbs. of water 
I found also that chinoline, treated with iodide of amyl, and then - = Nowéastle coal wes, Ser chaste. of 
caustic alkalies, yielded the superb blue coloring matter cyani CRIB Dey eed : { : equal to 22 times its weight. From 
cok ry trom its peculiar constitution, norms quite a new departure in g lt ‘ ermal power does not increas+ in 
chemistry, and recent researches show it to be closely allied to our sul power, as some persons suppose, The 
as, from the observations of Ballo and Dewar, there seems to be littl etniate te ; t cost of coal per 1000 fest of gas prove 
doubt that chinoline at times, and perhaps often, accompanies vr rep] ; ; power cau be pruduced for ‘tek. 
leucoline in coal tar. purp pl ve were able permanently to enrich it at the con- 
There are also many other substances which have not yet been utilized ieee ised for illuminating purposes—an experiment worthy 
among which I may mention the solid hydrocarbons chrysene, retene, anc} o¢ ¢),. ott, ans dete nity, : 


pyrene, It needs no propbetic eye to see that, with the substances already 
known, there is room for an absolutely endless number of new combinations, 
and the Future of Coal Tar will be far more brilliant than the 


Present. 


Past or the 


To me, gentlemen, coal tar, though “ black,” is ‘‘ comely,” and if I have 
failed to impart to you some of my enthusiasm for it, the fault lies with 


me, and not with the subject, which I feel is 
master-hand. 


worthy of treatment by 





{From the “London Journal of Gas Li 


ghting.’ 
Experiments on the Thermal Power of Gas Heating Apparatus. 
— 
3y Mr. T. Travers, of Cork. 
Read at meeting of British Association of Gas Managers, Jim 
In a paper which I had the privilege of 


reading before you two years 





since, your attention was called to the fact that gas cool 


stoves did not, as a rule, give the full thermal effect practically availab 


from them. To us this is a matter of importance, as one of the points witl 


which we have to contend is to demonstrate the economy of 


gaseou 


At present this can only be done when gas is consumed under the most 
favorable circumstances, 
Manufacturers of gas cooking and heating apparatus are succeeding very 


well in making them attractive to the eye. Both in style and finish they 


are suitable to grace, in many instances, a well furnished room ; but 
render them more popular, attention must be paid to the mode of devel 
ing the largest amount of heat from the smallest quantity of gas, What 1] 


purpose showing is thac in the majority of instances this*is not obtain 
and it is that additional pressure be put on the stove makers, so as to en- 
able us to speak with more confidence to our consumers, 

As a kindred case in point, you are aware that some years ago gas burners 
then in use did not give the same amount of light per foot of gas as we now 
obtain, If the electric light did no other good than to arouse the burner 
makers to the sense of injustice they were so long perpetrating on gas 
makers and gas consumers, by impeding the full development of the illum- 
inating power, it has done good work. In like manner let us spur on 
the stove manufacturers to that which will certainly prove to be of mutual 
benefit, 

In order to be able to recommend to the gas consumers of Cork the best 
aud most economical apparatus, I made, during last year, some experiments, 
and from the results of them I think it will be seen that the apparatus in 
general use are capapble of such improvements as will lead to better results 





| directions, wé 


as a standard of the average 





3 at } thermal units per ioot ol gas, I 
( t ves fi the various makers, I 
ok t] n the usu vay to purchasers, 
Thermal Units per 
Cubic Foot of Gas, 
No. 1 ( Bunsen burner formed by 
tu pipe with jet holes 
244 
gle b er 9 inches di- 
| 1 cl ipart, 260 
No f three rings, each 6 inches 
t apart eee 280 
N ! i ft inch tial el aes ; 310 
N ( I 5 1 -1n¢ wrought iron pipe, 
338 
No ( 1 sti louble row of 
tl ther, ¢ hi diameter 390 
\ y s above, but 4 inches di- 
fin mamas 408 
N 150 
No. 9.—W lapted for domestic purposes, 580 
l'o t 3 burnet due the higher return of work than 
I " t ets of fluid escapmg from an 
t t \ tain distanee before 
they I y 8 le to le cross & space and 
in doi Y t " f gaseous friction to the air. Soth then 
move in the sa direction, but with a retarded motion ; thus they become 


mixed in a chamber, th they escape through a wire gauze, and 


in the shape of solid flame, 
Here 


1 very large pe 


they burn at a point of exit varying in diameter 


according to the size of the burner. we have a very powerful con- 


centrated heat, developing reentage of the calorific efficiency 


ot the PAs, 


It is important to ascertain the reason of this. You are aware that in 
combustion for the purpose of artific light, we have a very interesting 
arrangement of nature. The combination of oxygen with hydrogen causes 
powerful heat, and consequent expansion. Hence the particles of carbon 
are scattered freely through the heated hydrogen, and thus they remain for 
some time before their exit; and from their incandesence, diffused in all 


But in the Bunsen burner the care is 


The oxygen is introduced in such quantities that there is not 


obtain beautiful light. 


different. 
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certain work of a luminous 


over a non-lnun 





time to allow the carbon to radiate its light. It is at once converted into! was its composition ? One authority some time since gave such a composi- q 
convected heat—that is, the transfer of heated air from one place to another, | tion as indicated London gas to be of .396 specific gravety, and its ealox y 
moving in one direction—and ther by we obtain from this lightless flame | power to be 695, while another more recently gave such a composition ; 
intense heat. But note the difference—not hotter, nor nearly so hot, to a| indicated a specific gravity of nearly or quite .500 for common is, be a 
body exposed to its radiation, but very much hotter to a body plunged in understood), and a calorific power of 797. Both of the calculations wer : 
the flame, It is by attention to this principal of convected that, for | subject to a small deduction t effect of the presence of small percent i 
certain purposes we obtain the best results from the Bunsen burner, while | ages of carbonic acid, nitr und oxygen in the gas he gravity of t " 2 
tor other purposes radiated hea: is more suitable. gas, as worked out from tl ilysi emed to licate that the E “ 
Professor Tyndall y ry clearly illustrates the difference between the two. alysis was wi He had f London tS 1 specific gra \ P 
With ordinary gas burners the convected heat generated is 80 per cent.; | -40; but, ras he had ascertained it, it was generally somewhat low: A " 
radiant heat, 16 per cent. In the Bunsen burner 96 per cent. is convected If it were not now, unfortunate 1 very common practice for vendors i = 
heat, and 4 per cent. radiant. Tyndall has found that radiation from a lum- | erally to put exaggerated nts before the public as to the merits ar 3 . 
inous gas flame was 2} times that from a non-luminous flame. Using an | powers of the article to | practice for which vendors were 1 ; “a 
apparatus of an exceedingly sensitive precision, furnished with a dial index altogether to be blamed—he (Mr. Hartley) should be astonished at t) ‘ ms 
that noted the degrees of force, not of heat, the degree of force in a lumin- audacity, arising, he thought, as much from want of knowledge as anythin q He 
ous flame was 30, and the radiation fell to a force of 12 the moment it became | else, with which some ma ated that their particular specialt, d bs 
non-luminous, But by introducing solid matter the radiation originating | developed from 50 to 100 per cent. m heat from coal than scien ‘ 
in the hydrogen or non-luminous tlame became so intense that a spiral of showed to be possible He however, that vas surprise : i 
patinum wire plunged in the former brought up the index to 200, There | that a gentle: f high s und experience in t appheation of g: Q es 
was thereby generated an amount of radiant heat more than six times that | for heating purposes should m +h a blunder as to state and to beli ws 
of the luminous gas flame, and more than thirty times that of the non that he had ‘* got in a 1 work 1 gallon of water boiled with an expend es 
luminous one, | ture of 1} enbic feet of gas He said ‘* blunder,” for either the the calor- y 
A few months since I had a jractical illustration of the advantage for ifie value of | letermined by scientific: men of the Bighess standing, at 


and given in , or Mr. 


inous flame, and one which will | mips. nei : 5 





be found to apply in many similar cases In a low lying district we erected riugton, must be ron I} \I este is was richer than London gas, be ad 
a stove from one of the best makers, but the day pressure was not sufficient, | but he (Mr. Hartley) ventured y wit me confidences was far fro a bt 
and the result was that the Bunsen burner, which formed the heating ring in | being so much 100 calor ts greater in power. Assuming for the § ed 
the stove. fre quently fired back, and was thereby a source of annoyance, and |gake of dem tration, that Manchester gas was of S00 units power, and he 
so retarded the efficiency of the range that the consumer be came dissatisfic d. what followed Une 0 tbe. of — raised the agh 1m Fe : of 
To increase the pressure was ont ol the que stion. To meet the case if | ' ) 212°] x “can une ' ” " me es Ly sie stioeees x ‘a to 
possible, I converted the non-luminous into a luminous tlame, and since | sufficed, the calorifi or _s uld be equal to 1015 units inten his 
then we have had no firing back. The consumer is perfectly satisfied, both | sg mn nah rat least 27 pel : sof poseibility. He believed Mr, ; to 
with the quality of the cooking and the convenience of the stove and the letcher's statement to be in error t much greater cere, for the wate CO) 
consumption of fas is not inerea | by the alteration, for muel of the heat Loire said to hay been boil dl, Now : ie satires ree tin 
that was before lost by convection is now converted into radiant heat. with water, more he well it wer iste, the highest calorific powe) - 
Bunsen burners, to be used for heat-giving in fire-places are, to my mind, being manifested in ordinary } ow vhen tl 7 = ” ept under abou the 
and for the reasons given above, mista] for, inless special arrange- 100°F., and raised only throu sits ie 4 oe rt ‘beonus ne bdeas she } 80) 
ments are made. over ninety per nt. pas n the shape of econvected combustion escaped as steam iy with the generated gas ul eher te . wh 
heat. | perature, and this higher temperature operated to produc more raj aa 
manaoht of ~ 4 , ‘ that conta a water waa. bake . 

[ think it is clear that there is her¢ e field f the exer of skill a . ; - — al Hy mi 

and ingenuity for snch ire interested t] portion of our business 8 a < ; : tul 
The re is a practice very strougly to be ec lemne d viz., the course pur- |. Af ’ B ' I ' d , : : bots ' aff 
sued by some who atte ips to fix heating st without making provision ans — and sh : CRS SS Se ee — s ahere wh 
to carry off the produets of combustion d makers who recommend such | Water from 60 to 210° F., inat t placed over good air burner ; the at 
ought to be made aware that they are thu pla ine ifnorance of a verv air and walls of the room gat yr. tan 
elementary portion of their business, Water 1 18°F : pow sp fo 150 tio 
[ am glad to find, in a paper read by Mr. Fletcher, of Warrington, before 14 140) sul 
the Society of Arts a short time since, that he corroborates the experiments ; So sis £12 bw 
referred to in this paper. This 1s an illustration of the fact that two persons ” 12] : 102 an 
very often arrive at like results when pursuing the subject quite itdepend- | 150 oud wit 
ently of each other, Hence the average power W mly 87.55 per cent that first indicated, sik 
DD | and such must always be t ¢ Sometimes in cold weather he had o1 “a 

Mr. F. W. Hartley (London) said he was somewhat surprised at the low| realized from 74 to : 61 per cent. He thought it was hopeless bla 
calorifie effect obtained by Mr. Travers with a ring burner—only 244 units, | expect to re alize in he re than 90 per it. of the actual « at ¢ 
Mr. Travers was some what hard on makers of stuves who, to a great extent, orifie power of any gas, LOW rimuch apparatus might be i p ed. Now wit 
were forced to make cheap things t lit the public, who, as a rule, were | 9 per cent. of SUU was (2) eh divided by 152 difference between bur 
indisposed to pay the prices required for good ones, and, indeed, in many | 00 and’ 212°r we 4.73 possible we water which might, titi 
cases, were incapable of using the bi He (Mr. Hartley) had for years by an extreme efined ra ' GPR. to boil point ; this =e 
been interested in the subject of the use of gas for heating purposes, and | Was jual to 7.09 lb S 10 lbs. for 14 eubie f gas, Still, t “ ; 
could say that the calon power of L m gas had not sensibly changed jing 90 per it Lp! ! xu L7 \ foo! 
during the past seven years—indeed, he ure it had not changed during | 'U f ! ther ) 3 W rn 
a much longer time, but said n years, as his records prove this, About| 4 145 Ibs. of water f1 ‘ » 212°F At the present time, by “ 
Christmas last he was led, owing to interest excited in his mind by being of the best kettles and | ise, DO than ab > 66 ] of the 
engaged as a juror, both at the Birmingham and Nottingham gas apparatus | tr Were so ral d in tempe' Most baths re directly h ih 
exhibitions, to repeat old experiments and make some, to him, new ones. by burners below th . 1600 units to the foot 2 
He first sought to ascertain, as nearly as possible, in a practical way, the burned, though he had which the heat developed in the v : 
total calorific power of ordinary coal gas, and having at Nottingham real- had risen as high as 470 units; but, unfortunately, the economy had b Por 
ized, with a very excellent water heater, 626 units, he borrowed a similar accomplished at an enormous of time. One batl +h was = 
one from the maker, and from London gas realized in the water 612 thermal | cially referred to, required about an hour and a quarter to r 1 ¢ Berry 
units. In addition, he noted the temperature of the casing of the heater | Of water from 60° to 100 I’. : while others, burning gas less effectively 7 
and of the air, as well as of surrounding objects. Besides noting the tem- | 4 scientific point of vie ae ithe same Work from 30 to 40 rt 
perature of the effluent gases, he also took means to ascertain their volume utes, pel 
When all these factors were taken into account, the calorific power of the Water heaters, so-« the highe ealori results w und 
gas was shown as 680. Mr, F. J. Evans a few years ago determined the | water was raised to only about 100° 1’., and through from 40 about efter 
power as 650 units, while Mr. Harcourt and some others fixed upon 700, |The heater which he had 1 tioned as yielding up to the Howing wate ss : 
which he believed to be very near the truth. The calorific power might be units per cubic foot of gas, was used under such favorable conditions : nr 
~aleulated from the composition of the gas, but the question arose, what' been mentioned, the outflowi water being 102°F,; but when witl " 
the 
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same heater the water was raised to 182° F. from 38°F., the realized heat | the stoves tested had differed in no other respect than in size, such rule 
fell to 471 units. Aguin, when it was tried with the gas consumption very | would be f l very nearthe truth. Thus— 
low, and the water raised through only 11°F., the indicated heat heating Ca Gan tunes ‘aie ect 
power was 388 units, or about the same as was realized with an ordinary ‘ ~ fe % ie ne 
kettle. Truly these tests were very severe, but he mentioned them to show f capacity ~ Rale. 
that it was only under certain conditions that the things called water heaters 3.00 = 
were greatly superior to other heating apparatus, In his paper on ‘* Cook £00 | I 
ing by Gas,” which was read before the Association at the meeting in 1873, 5 sated has 
he said that, in his opinion, ovens of circulation, if he might call them so, £04 9.70 5.U5 
were to be preferred to those which cooked by the heat of radiation, H If some tandard could be established for each particular class of stove 
was still of the same opinion ; but in his investigations he had been struck | it would fac te t estimation of relative worth, and possibly save some 
with the beauty of many of the radiating stoves which were now being made things, whicl erited approval, from condemnation. 
and with the admirable manner in which they did their work. It was not Mr. A. G. Vernon Harcourt said he hardly knew whether it fell sufficient- 
his intention to say one word in their disparagement, for they overbore a] ly wit t $CO} the paper which had been read, but, seeing the title 
stupid prejudice which some of the public had against subjecting food, in | on thi t, he t would like to describe a small apparatus for the 
the older types of cooker, to the products of combustion ; but what he did | application of the heating power of gas, which was often wanted, and which 
regret was to see that so many makers should use air burners for radiating | ought to vanted more frequently—namely, the heating of a small conser- 
heat, in ignorance, it would seem, of the fact that the amount of heat radi-| vatory during the winter, in order to ‘keep out the frost. This was a very 
ated by the non-lumiuous flame of mixed gas and air was greatly less than }ecommon need a t householders in this country, and he was consulted 
that from a luminous flame burning the same quantity of gas, It must be| by a friend of his as to how he could most conveniently manage it, He 
admitted, however, that in cookers the difference was far less than when the thous it it could be most advantageously done with gas, because there would 
burners were in the open, and for the reason that the burner was surmount-| be less trouble: and, after thinking about it, he contrived a simple and 
ed by a deflector, which became hot and radiated downwards part of the small apparatus, which had stood the test successfully of the two last win- 
heat which it received from the burner beneath it: but this benefit was too ters, which had been longer and more severe than English winters commonly 
often dearly purchased, for if the deflector were near enough to the burner} were, The arrangement consisted of a little cupboard hollowed out lower 
to produce the best effect, then if the gas were turned the least d gree too]}than the lev ff the floor of the conservatory to be heated, in which a Bun- 
high, imperfect combustion ensued, with the evolution of an odor offensive | sen burner was placed. This opened through a grating into the conserva- 
to the nose, and of fumes highly irritating to the respiratory organs. In the tory, so that v radiated heat was not lost. and immediate ly above the bur- 
course of the experiments which he made he used several small heat-radia-| per wa placed an ordinary rain water pipe, which was carried round the 
ting cookers. Some which he bought were fitted with air burners, and one] conservatory, and then out through the wall to a chimney, so that the whole 
with a circular jet burner. For the last he had an air burner made, and for| of the heat produced by the gas, and the heat radiated from the tube passed 
the others jet burners, so that he could substitute in such a cooker either up through the grating into the conservatory, and was not lost. The pro- 
sort of burner for its opposite. Next he had some vessels of tin plate made, | ducts of ¢ vustion—carboniec acid, steam, nitrogen—along with the excess 
which closely fitted the ovens, and were each about an inch deep. Thesi | of air which entered the tube, passed altogether round the conservatory, 
were protected at the bottom and front by a casing of wood, to prevent as| and out tl the wall to a chimney carried a certain distance above the 
much as possible any cooling effect from the air, They were also fitted with | roof, The difference of temperature between the heated gas in the first 
tubes, which served for the insertion of a registering thermometer, and also portion of the tube, and the slight difference that still existed between the 
afforded room for the expansion of the measured quantity of water with | gas in the chimney and the outer air, was sufficient to secure a movement of 
which each vessel on every occasion was filled. These vessels were placed | the produets of | onsbuntion throughout the pipe, and the burner drew very 
at the same distance below the burners in all cases, and at a little less dis- | w, ll. even vindy days. What he aimed at accomplishing was this—that 
tance than the cooking pan was intended to be. To complete the informa as nearly as p abhi ull the heat pr xiuced in the combustion of the gas 
tion he used the vessels both with bright tinned surfaces and with the same should “" aki ed in the heating of the room All one needed to secure was 
surfaces blackened by the best of all blacks—namely that deposited by gas} that the w e of the heat produced where the gas was burning, and all the 
burned smokily. The differences in heat absorption between bright surfaces | heat that went off in the process of combustion, except the very small quan- 


and blackened surfaces ranged with the air burners in the proportion of 100 
with the bright surface to 250 with the blackened surface, and with the lu 
ninous jet burner in the proportion of 100 to 246 ; while the proportion of 
heat obsorbed by the bright surface heated by the air burner, as compared 
with the same heated by the jet burner, was 100 to 131; the ratio with the 
blackened surface being 100 to 128. ‘Taking the calorific value of the gas 


at 680, as determined by himself, the average of a number of experiments 
with blackened vessels gave 7.83 with the air burner, and 9.95 with the jet 
burner as the percentages of heat realized in the radiant form. These quan 
tities were almost incredibly small. However, Mr. Fryer and he agreed at 


Nottingham that it would be well to try certain reflector stoves, and that 


gentleman made a vessel of tin plate, blackened on its face, measuring one 
foot square, cased in wood, and of a capacity to contain exactly one gallon 
of water. This was placed vertically at a distance of six inches from the 
stoves which were tried. Taking Nottingham gas as capable of yielding 700 
thermal units, the results he obtained worked out at 9.3 and 9.64 per cent, 
only. 

This by no means represented the effective heat power obtained in use, 
For in heating water by convection, as an old experiment showed, the top 
surface might be boiling while the lower part was cold, but the experiment 
served to show the relation between the kinds of burners. All such experi- 
ments gave correctly enough the ratio between certain burners or apparatus 
but by no means indicated their effective value in actual work, such value 
being greatly higher. The reason for the low indications was quite easy to 
understand, but it was difficult to devise means whereby to realize working 
effects, Reverting for a moment to cooking stoves—ovens of convection 
he might say that he had sought to find some factor which should be a 
standard of economy. It was known thatin most things with which gaseous 
or other fuel was used, the proportionate expenditure of fuel diminished as 
the power for work of the things increased. So it was with gas ovens ; the 
larger they were the less gas per cubic foot of capacity did they need, if 
properly constructed, 

He had observed that the ratio of consumption tended to be proportionate 


tity necessary to secure a draught, should be utilized. ‘The pipe was very 


hot at first, but gradually, as in an ordinary air condenser, the temperature 
sank as the heat was given out in passing through the iron pipe, and the 
gaseous product as it issued from the chimney was scarcely warm to the 


hand. Therefore, but a very small quantity of heat was lost. Whatever 


the absolute number of units produced by the combustion of gas, wha: one 
wanted to b e of was that the least possible amount of heat should es- 
| cape nd when this had | 1 done, all that was posssble had been accom- 
plished [he arrangement he had described was very simple. It was ef- 
fective and not costly. The labor was simply n#/, since it was only necessary 
to turn on the tap when wanted to light the burner, and turn it off when 
not wanted, whilst more or less gas could be burned, according as the tem- 
perature required was higher or lower, 

Mr. A. H. Wood (Hastings) said that for ten years past he had warmed 
la greenhouse ip a similar manner, and for eight or nine years he had a 





inversely to the cube root of the capacity, and he had little doubt that if all lowed the products of combustion to issue at the level of the horizontal pipe, 


striking-pit in which there was a coil of 2-inch pipe laid horizontally in the 


bottom of the pit, with 9 or 10 inches of earth above, and under it a jet 
burning about one cubic foot of gas per hour. Nothing but the products 
of combustion were carried off by a pipe at the end, and this last spring he 
had taken out several pans of cuttings, every one of which had developed 
into a very nice plant. 
The President said M 
lent method of heating greenhouses, such as was very much wanted. There 


Harcourt had described a most simple and excel- 


was a wide field for the employmont of gas in this direction, and he would 
only ask him whether he considered the upright pipe absolutely necessary, 


or whether it would not be sufficient to stop short without taking the pipe 
trusting to the heat of the gas to produce the necess 


through the wal 





draught ? 
Mr. Harcourt said it depended upon how far below the level of the con- 


servatory it was possible to get. He had constructed more than one of 
these arrangements, and his own house, where he could get down some 12 


feet below the floor of the greenhouse without burrowing, and so had a 
longer pipe above the burner, he did not use the chimney, but simply al- 
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In the other case, where he had only a rise of something like four feet, he 
found he had hardly power enough, and therefore had to put on the extra 
chimney. He had omitted to point ont that there was an arrangement at 
the lowest part of the iron pipe for letting the condensed and rather acid 
water produced in the combustion of the gas run out. It was necessary that 
this should be done, or else it would lie in the pipe, and cause corrosvon. 

Mr. Travers, in reply, said he was glad to find that his paper had led to 
sich important conclusions as had been made by Mr. Hartley and Mr. Har- 
court. Mr. Hartley seemed to doubt the fact of his having obtained only 
240 units of heat from a ring burner; but such was the fact, for he had re- 
peated the experiment several times. His object was simply to point out 
how much below the mark some of the stoves were, and hence the 1eason 
why there were 80 many complaints as to the excessive cost of gas when 
used for heating purposes. He heartily agreed with Mr. Hartley in his re- 
marks with respect to the efficiency of gas stoves. 

Mr. Hartley said it was quite a mistake to suppose he had doubted Mr. 
Travers’s statement ; he had only expressed his surprise at the result. 





{From the London ‘ Bailder.’’) 
The Effect of Sulphates on Lime Mortar.* 
oe 
In the year 1870 the author commenced to experiment on the subject of 
the effect of sulphates on lime mortar, and finding himself at the beginniug 
of 1879 unable to further pursue his investigations, he decided to submit a 
paper on the subject to the Institution of Civil Engineers, with a view of 
It afforded him 
pleasure to find that that body appeared to appreciate his labors, inasmuch 


enabling others to give the matter their consideration. 
as it accepted the paper and set it up in type. However, as twelve months 
had elapsed and there was no appearance of the paper being read this 
gession, the author determined to withdraw it, and by the kind courtesy of 
the Council of this Association he is enabled to bring it before the present 
meeting, 

It was observed by Major, now Major-General, H. Y. D. Scott, C.B., 
Assoc. Inst. C.E,, about twenty-five years ago, that the chemical combina- 
tion of a small quantity of sulphurous acid gas with limes had the effect of 
causing them to set, after the manrer of cements, without increase in bulk 
or any considerable elevation of temperature. The union of the gas with 
the lime was first effected by allowing sulphur fumes to pass into the kilns 
duriug the process of calcination ; but more regular results have since been 
obtained by mixing either a soluble sulphate or sulphuric acid with the 
lime before being burnt. In ordinary mortar the lime, before being mixed 
with the sand, is brought to a state of fine division by slaking with water, 
that is chemically ; whereas in General Scott’s method mechanical appli- 
ances are resorted to in order to reduce the lime to powder, and water con- 
taining finely ground plaster of Paris, or other soluble or partially soluble 
sulphate is then added. When these have been reduced to a creamy paste, 
the sand is put in, along with any further quantity of water necessary to 
render the mortar when mixed convenient and fit for use. Mortar thus pre- 
pared may be used even for plastering purposes shortly after being mixed, 
as the lime when treated in this manner shows no tendency to slake. The 
quantity of sulphate required to be added varies with the description of 
lime, and is much governed by the proportion of clay which it contains. 
Those limes in which only traces of alumina are found, such as the pure 
chalk limes, require about 7 per cent., whilst blue lias and other hydraulic 
limes require but 3 or 4 per cent., and with very clayey limes the amount of 
sulphate may be reduced to 2 per cent. of the bulk of the lime. The prin- 
ciple of General Seott’s invention, now generally known as the selenitic 
process, is so to combine the lime with water that it shall not burst with 
the heat, and, in fact, to arrest the slaking of the lime so that the setting 
may take place without increase to its volume. By this means the strength 
of the mortar is increased, and it is rendered quick-setting, which is a very 
desirable property under many circumstances. 

In ordinary building operations, however, the mortar must not be too 
quick, or it may set before it can be got into the work. A strong, but com- 
paratively slow-setting mortar is often, therefore to be preferred. The 
experimental results contained in this paper lead the author to believe that 
such can be procured by first thoroughly slaking the lime with water, then 
adding the sulphate to it in that state, and afterward the sand, ashes, 
puzzuolanas, or other ingredients, and mixing the whole in the usual man- 
ner. If this method be pursued, and four of five parts of sand be added to 


the latter compositions, It would appear that General Scott entirely direet 
his attention to the neutralization of the slaking properties of quick lim« 
and not to the employment of a sulphate with slaked lime, as here proposed 
in mixing ordinury mortar. 

The adding of plaster of Paris to lime has frequently been said not to b 
a new process, inasmuch as it has been used by builders for an indefimt 
period both with and without li 


me for plastering purposes, in order to pro 


duce a fine quick-setting mortar. The proportion of plaster employed fo 
this purpose, however, has always been much larger than that adopted by 
The builder has 


hitherto mixed a large proportion of plaster with lime on account of its quick 


General Seott, and proposed to be used by the author. 


setting properties as a material, and employed the resulting composition for 
rendering the interior of rooms and similar descriptions of work not exposed 
to wet or damp ; and in such positions, were it not for the question of cost, 
many would prefer neat plaster of Paris. This mortar prepared with plas 
ter of Paris, 1f subjected to wet or damp, would crack or disintegrate, wher 

as that which the author advocates is suitable for all situations in which it 
is customary to employ an ordinary mortar. The plaster of Paris, that is, 
sulphate of lime, is added in small quartities, because it is the most conve- 
nient and economical medium for supplying the requisite chemical consti- 
tuents. The builder would deem plaster which has been once set as worth- 
less ; however, it may be inferred that, if this substance were re-ground, 
it would answer in the processes which are now being considered nearly 
as well as fresh plaster of Paris. 

In 1870 the author, then having charge of the testing of the various ce- 
raents and mortars employed in the works in progress at the Liverpool 
Docks, availed himself of the facilities thus placed at his disposal, to test 
the effect of mixing sulphates with the slaked lime. The results being 
somewhat extraordinary, it has been thought advisable to bring them in de- 
tail before the Institution. The lime used in the experiments, unless other- 
wise pointed out, was Ha)kin lime, from Flintshire, in North Wales. The 
limestone from which this lime is derived contains about the same amount 
of silica and alumina as that from Barrow, and produces au hydraulic lime, 
which, however, is not equal to Warwickshire blue lias lime in setting or 
hydraulic properties. The proportions given in the accompanying tables 
are in all cases by volume; and where the quautity of any ingredient is 
represented by a fraction, such is of one part and not of the whole quantity 
of mortar. The quantity of plaster of Paris in all experiments with Halkin 
lime was a percentage of the quantity of slaked lime. The various descrip- 
tions of mortar tested were mixed in mills on the site of works in progress, 
and by men daily employed in such duties ; and every endeavor was made to 
insure that the experiments should be carried out under as nearly as possi- 
ble similar conditions in each instance. 

Ihe first series of experiments was with briquettes having a sectional area 
of 2} square inches, such as usually made for testing Portland cement. These 
were drawn asunder by means of a Michele lever cement-testing machine. 
It remained to be 
seen how the addition of plaster of Paris would affect mortar intended to b« 
set under water. Experiments tended to prove that the ultimate strength of 
the ordinary Halkin mortar was not impaired by immersion in water, but 
that the strength of the mortar containing a small percentage of plaster was 
materially reduced. It would appear from these experiments that by adding 
plaster of Paris to slaked lime the strength of the mortar will be increased 
and the cost reduced, consequent on the larger proportion of sand which 
may bé employed ; and it may be inferred that experience will demonstrat: 
the advisability of employing plaster of Paris in mortar to be used in ordin- 
ary building operations, but that it would not be advisable to add it to 
slaked-lime mortars intended for hydraulic purposes, 

The author does not wish it understood that he considers any description 
of lime-mortar can equal in strength or setting properties neat Portland 
Portland cement mortar, in which a small 
However, when a large admixture of 


[The results and all particulars were given in tables. | 


cement or proportion of 


sand is used, sand is made, 
slaked-lime mortar prepared with plaster appears to be decidedly stronger 
than Portland-cement mortar containing a similarly large proportion of sand. 
Even ordinary Halkin-lime mortar, when mixed in the proportions of 2} to 
1, at the age of six months, is about equal in strength to Portland-cement 
mortar mixed in the proportions of 4 to 1, 

It may, on the whole, be taken for granted that mortar composed of four 
or five parts of sand to one part of slaked lime can be made possessing 
greater strength than Portland cement mortar mixed in similar proportions. 





one part of slaked lime, a slow-setting mortar will be produced, possessing 
after having set for som« 
land cement mortars containing a similarly large proportion of sand. The 


characteristics of this mortar are therefore entirely different from those of 





* From a paper by Mr. Graham Smith, O.E., read at the annual meeting of the 
Association of Municipal and Sanitary Engineers and Surveyors, held at Leeds, 
on May 27th, 28th, and 29th. 





time much greater strength than selenitic or Port- | 


The economy to be effected is evident when it is cunsidered that the normal 
price of Portland cement is not less than 2s, per bushel, whilst a bushel of 
slaked lime does not cost one-third that amount. 

The broken portions of the briquettes with which the first series of ex- 
periments was made have been exposed to the weather since 1871 ; those 


mixed in the proportions of five parts of sand to one part of slaked lime give 
evidence of being sound material, and of having stood equally well as those 
| mixed without plaster in the proportions of one to two and one-third. 
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ana 
which ought to be adopted, depend entirely upon the nature of the 
put 


In making mortar the proportions of sand, ashes, other ing 
lime 
lias as with 


In the process now proposed similar laws will hold good, 


for instance, no engineer would as much sand with blue 


rrey-Sstone lime, 
ut, asarule, double the quantity of sand may be used when plaster is 
added, that would be considered proper with any particular lime under or 
dinary circumstances, 

In conclusion, it may be stated that neerly 800 experiments 
and briquettes, carried out in varions manners, tend to indorse t! 


results accompanying this communication and the opinions advaveed, whi 


are briefly 


That the ultimate strength of all lime mortars will be muc! 
the addition of a small percentage of plaster of Paris, and that, when mixed 
in the manner described, they will apparently at first possess similar pro] 
ties to ordinary mortar made with the same kind cf lime in the manner as at 


present practised, 





Slag Cement. 
ss 

We have on several occasions directed attention in this Journal to the very 
important question of the satisfactory utilization of the slag produced from 
blast furnaces. In past years this product has been accumulating to a vast 
extent, and the iron masters have been put to enormous expense and incon- 
venience in providing places of deposit for many millions of tons of this, 
until very recent date, comparatively useless article. It is true that in som« 
few instances it has been employed in filling up shallow bays, and even for 
making roads in the immediate vicinity of the works where it is produced, 
and where other more suitable material cannot be conveniently ~ ipplied, 
but for both these purposes the demand has been extremely limited, and in 
the vast majority of cases it has been got rid of as so much rubbish, 

One very important use to which blast furnace slag has been proposed to 
be put has been in the production of bricks for building purposes, and for 


this application Mr. Charles Wood, the manager of the Tees Iron Works, 


Middlesborough, obtained a patent in the year 1873, and full description of | 


the processes employé a by Mr. Wood have appeared in our columns, 
recently we had occasion to speak of a patent obtained by Mr. Frederick 
Ransome (who for nearly forty years past has been prominently before the 
scientific world as the inventor of several valuable and ingenious processes 
for the manufacture of artificial stone) for the production of an eminently 
hydraulic cement, in which the slag sand from the blast furnaces forms a 
conspicuous and very important feature, and of this cement we have now 
something more to say, Good Portland cement, which now enters so largely 
into the construction of all hydraulic and substantial building operations, is, 
as our readers are aware, a compound of silicate of lime and alumina, and 
contains about 


Per cent. 
Lime ear eee eee 3 62 
Silica .... : Stora 7 : 22 
Alumina nia, er ep rae tank i - 8 
Oxide iron.... eae daar , Sata wate ; 3 
Potash, soda, magnesia, ete ‘ a ; oe Oe 
LOO 


This composition is generally obtained by intimutely mixing chalk and 
clay, this mixture being burnt at a very high temperature into an extremely 


hard clinker, which is subsequently ground to a fine powder. Mr. Ran 


some having been applied to, to produce a cement possessing the strength | 


and valuable hydraulic properties of Portland cement, was not slow to ap- 
preciate, and avail himself of the valuable results obtainable by a combina- 
tion of the slag sand from the blast furnaces with an additional quantity of 
lime. He at once commenced a series of experiments, and, as we stated in 
this Journal in December, 1879, he succeeded in producing a cement of a 
most delicate color, possessing extraordinary hydraulic powers, and acquir- 
ing strength, increasing with age. Thus at three days it was stronger than 
Portland cement at seven days; in seven days it was stronger than Portland 
cement at three months ; at fifteen days it was stronger than Portland ce- 
ment at twelve months; and at twenty-eight days it was stronger than 
Portland cement at seven years. The foregoing results were obtained by 
mixing the slag sand, supplied by the Tees Iron Company, with the white 
chalk of Essex, in the proportion of about one ton of slag sand to 12 tons of 
chalk, and subsequently burning the same in an ordinary cement kiln, The 
composition of the slag sand above alluded to was, as stated in our former 


notice, found by analysis to be— 


Silica. . Bae Genera Rees abd a Nehe/ons Dre OR: eis a) Se 
Alumina.... eaeaes Spore Fite ~- 22.19 
NE oid Hho cn yea a7 emi 31.56 
Magnesia 4.14 
Calcie sulphide 2.95 
EE POOL OE ohare ici aneiaeivie® uaaiessied se ent . ee 


More | 





M. Ra has, | er, ascertained that he is able to obtam a still 
tronger t by the employment of slags containing a higher percentage 
of im It mg since discovered and reported by M. E, Frémy 
nd MM. BR Chatony in their admirable works on cemeuts, ‘ That 
aluminate of lime is the principal hydraulic agent in cements.” M. E. 
Frémy attr:but ting of a hydrani ent to two chemical actions : 
ee | ict 
! ira l I I e of lime and t | 
Ca | t " cel ts, and in this case act a 
pu 
| Mr. Ransome fully corroborate these views, and 
presence ol umina, Mr. Ransome has, 
f ! Ly creasing the strength of the 
" ive seen show remarkable closeness and 
hardne ind th ite in fact promises to be an exceedingly valuable 
nie By tl ( } y ent f blast furnace slag sand the great proportion of 
the expense involved in the production of clinkers used in the ordinary 
process of manufacturing cement is avoided ; the cost of fuel and expense 
of grn r being hence reduced, while a useful application is found for 
yhat has been until recently a waste product. The Ransome cement, as 
made f1 the blast furnace slag sarkl without the admixture of any coloring 
matter, an exceedingly pleasant tint, while any desired color can be 
given to it as desired by the addition of suitable coloring materials, Alto- 
) ee ther, Mr. Ransome may be said to have created a new branch of industry 
of value alike to architects, ironmasters, and cement makers, and we are not 
sarprised to learn t he is meeting with the co-operation of many of our 
leading men interested both in our iron and cement manufacture,—Engi- 
ne 
The Iron Crisis and its Lesson. 
— 
At atime when the iron industry, by far the most important of English 


manufactures, seems fast relapsing (notwithstanding fitful gleams of activ- 


lity) into the critical position out of which it only emerged some eight months 
| worth our while to attentively examine our position 


and see if there is any prospect of mending it. 


We have had more than enough of rosy prospects and pzans over the 


lgood things that are to come in the future, but are unable to fill the ex- 
mischievous things in the world are 


That 


to any concurrence of favorable circumstances, bringing about 


most 
st service is to expose them promptly. 


|chequer in the prese Che 


agreeable ulusion and the be 


& proximate renewal the brief season of prosperity and high prices, which 
|came upon us with bounds and ‘‘ booms” in the latter part of last year, 


nbiassed observer in the highest degree improbable. America 


i 

| seems to the u 
| has been lately looked t 
and steel, and the 
of our optim but that the working blast-furnace capacity of America, 
100 furnaces in blast, is now very nearly, if not quite, abreast of 


»as being, and likely to continue to be, our best 
customer for iron American demand is the sheet-anchor 
ISts : 
with her 
all demands from American iron consumers seems indisputable ; while it is 
also pretty clear that the Bessemer and open-hearth steel production of the 
far, if at all, short of fifteen hundred 
thousand tons. The works of the Pittsburgh Steel Company and the St. 
Louis Works, with the extensions of the North Chicago, Scranton, Pennsyl- 
jvania and the Edgar Th« 
| heartl 
least 300,000 tons, and probably 400,000, tons of steel a year, while the new 
ll a further 250,000 tons to the supply, so 
Now, the rail require- 


United States will, 1881, be not 





mpson Companies will, without the new open- 


] 


plants now building, be alone equal to an increased product of at 


| 1 4} 13 
;Open-hearth furnaces will add 


| that clearly this t an exaggerated estimate. 


| ments of the States for 1880-81 are not, by the most competent observers, 
‘ted to exceed 1,400,000 tons. 
| new feature arises in the calculation there is not much to be hoped for in 
rders from the States during the coming year. Certainly 
There remain only the home, 
But here we are brought face to face with 


exper It is therefore evident that unless some 


the way of rail « t 
the demand for iron rails will not be renewed. 


European and 


colonial markets. 
We have been so long accustomed to vonsider our position 
ip iron and steel unassailable, that we have perhaps allowed 


| 

| another danger 
jas makers of che 
ourselves to slacken speed in the technical race, while our opponents have 


| been straining every nerve to cheapen production, and availing themselves 
| It is 
| certain that unless we bestir ourselves we may find Continental steel 
i makers underselling us in neutral markets to a far greater extent than has 
| hitherto been regarded as possible. In Italy and Spain and Holland we 
have already had to encounter severe competition from German and Belgian 
Let us by all means open up new markets in 


of every improvement that holds out a promise of economical results. 


and even Frenc! 
China and Japan, Turkey and Persia; but while thus going far afield it will 
not do to neglect what is nearer home. If the tron trade of England is to 
| regain a position of prosperity it must, before all, devote itself to economy 
| in production, and not sit quietly by and trust to Providence and a rise in 


1 makers. 
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the markets. In pig iron making it is generally admitted that, in our newer 


districts at least, such as Cleveland, we are in the front rank for technical 
and economical efficiency ; though, even here, the Americans, with their 
1100 tons per furnace per week have‘surpassed anything we have yet done, 
and the Eastern France and Belgian and German makers are pushing ahead 
both in outputs, such as the 750 tons per furnace per week which is not uo- 
common in Luxembourg, and in economy of fuel. There are now several 
districts in Europe where pig is made as cheaply as in Cleveland, and that 
to the amount of some hundreds of thousands of tons per annum. It must, 
however, be admitted that the margin for economizing in blast-furnace 
practice is not large, and that, with the general adoption of the regenerative 
stove, we are doing much to minimize that margin. When we come, how- 
ever, to the conversion of pig iron into malleable products, the matter is 
quite otherwise. At the present time it is best boldly to face the fact that 
the main, if not the only, direction in which economy of manufacture is to 
be looked for 1s in the substitution of steel for iron in every department. It 
cannot be too clearly understood that with modern appliances, which admit 
of readily producing from a pair of Bessemer vessels 80,000 to 150,000 tons 
fm year, or with a pair of large Siemens or Pernot furnaces 20,000 tonsa year, 
it is very much cheaper to convert a ton of pig into steel or ingot iron than 
into puddled iron. The elements of the calculation are simple. The two 
great factors of cost in the conversion of pig into malleable iron are labor 
and fuel. Ineach of these items the costs of a well-appointed Bessemer 
work, with a good system of boilers and economical engines, are far less 
than half of those in a puddling furnace. The fuel consumed in the Besse- 
mer process is indeed a mere fraction of that consumed in puddling, while 
the resulting metal is unquestionably far better for every purpose than any- 
thing that can be turned out by the puddler. 


e4 
D5» 


Yet we find almost every one 
of our leading competitors doing more—taking account of their crude iron 
manufacturing capacity than ourselves, in substituting steel plant for the 
wasteful and obsolete puddlivg furnace. To illustrate this we may take the 
case of America, France, Belgium and Germany. The make of pig iron in 
1879 in the United States was about 2,700,000 tons, The capacity of their 
new steel plant, according to Mr. Swank, is 570,000 tons, of which 330,000 
will be Bessemer. In other words, their new Bessemer steel plant is now 
capable of dealing with one-eighth of their total production of pig iron, 
Moreover, their total steel-making capacity for 1881 will be (as we have 
seen) at least 1,500,000 tons, that is, they can more than convert one-half of 
their total pig production iuto steel. 

In France the new Bessemer works of Longwy, de Wendel, Denain and 
the Meuse, aione will have a capacity of 200,000 tons, without reckoning the 
large open-hearth extensious at St. Chamond, Terrenoire, and elsewhere. 
But the total product of pig iron in France is only 1,300,000 tons, so that 
our neighbors, at whose claims to be a great and enterprising iron making 
people we are accustomed to sneer, are preparing for the change by building 
new Bessemer works, which will take at least one-seventh of their total make 
of crude iron. Belgium is erecting new Bessemer plant which will have a 
capacity of over 100,000 tons, or say one-fourth her total makes of pig iron. 

Lastly, notwithstanding the almost crushing disasters which overtook her 
iron trade two years ago, we have Germany, with a pig-iron production of 
1,900,000 tons, not only increasing her open-hearth capacity, but building 
at least four new Bessemer works, to work up her cheap phosphoric irons 
into steel. The capacity of these works may be taken as at least 150,000 
tons, which represents about one-twelfth cf her pig iron production, In 
England we have four new vessels building at Bolckow, Vaughan’s works, 
two at Erimus, and two at Darlington, and one at Rhymney, with a total 
capacity, according to Mr. Jeans, of say 155,090—we do not count the Carn- 
forth plant, which is really an old one, though it has never been at work. 
The same remark indeed also applies to the Darlington plant, which is ac- 
tually only a part of Bolekow-Vaugnan’s old Gorton plant, and therefore not 
a real addition to our steel works, but merely a change of locality of an old 
work. This correction reduces the productive capacity of our new Besse- 
mer plant to 125,000 tons, or in other words our new Bessemer plant will 
not convert one-fiftieth of our total make of over six and a quarter million 
tons of pig. 

It is therefore clear that of all great iron-making countries we are at pre- 
sept the slowest in enlarging our productive capacity by the most economi- 


cal aud advantageous of all metallurgical processes, In fact, even Austria, 


with her four new ten-ton converters, which alone conld convert at least a- | 


seventh of her make of crude iron, is far ahead of us in enterprise. But it 
may be urged that our existing Bessemer plant was far from being utilized 
in 1879, and why then should we build more ; and secondly, that the large 
initial expenditure to erect a Bessemer plant is a serious obstacle when the 
profits of the trade are so precaricus and small, and trade is so bad as it is 
at present. Both these seemingly plausible pleas, however, are fallacious. 
British Bessemer plant that was not fully used in 1879, was 
only not used because it was old and badly arranged or badly placed. No 


better evidence of this can be afforded than the fact that the idle plants 


laa 
i 


The existin 


| were, with one exception, those of the earlier days of the Bessemer industry 
| when 200 tons per pit per week was thought an enormous output, and all 
arrangements were made in accordance with that view. To expect a Besse- 
mer plant built more than a dozen years ago to compete successfully with 
those of to-day, when we consider the enormous progress the Bessemer pro- 
Tt is ther 

fore not to be wondered at that some of the old plants with their three 
four hundred tons per week cxpacity, should have been withdrawn from 
competition with the more modern plants which, costing comparatively little 
more, have four times their capacity. 


cess has made in the interval, would be utterly unreasonable. 


or 


A modern ten-ton Bessemer plant of 
the Holley type, costing from £30,000 to £45,000, according to locality, has 
been proved capable of producing at least 140,000 tons a year, and would 
probably make much more, and is without question the cheapest iron 
making plant in the world. £40,000 seems a large sum, but when we find 
the interest and sinking fund on this capital amounts to less than 9d. per 
ton on our product, while it appears in addition that the ironmaking valu 
of each man and each ton of coal is increased many fold in comparison with 
its utmost possible effect in puddling, we see what the President of the 
Iron and Steel Institute means by his assertion that the Bessemer vessel is 
the cheapest converting apparatus in the world. There is, however, one 
uther limitation which has hitherto done more than anything else to arrest 
the progress of steelmaking and that has been the presence of phosphorus, 
So long as we were confined to the use of an insignificant fraction of our pig 
iron for steelmaaking there was an obvious limit to expansion, But the final 
and complete success of the Thomas-Gilchrist dephosphorizing process has 
removed the last bar to an indefinite extension of our steel trade ; and, if we 
would not meet the fate of laggards in the industrial race, we must make 
haste to bring our steel producing capacity into closer approximation with 
our crude iron production. That we have sufficient ground for assuming 
that the lime process is an economical success, as well as a technical one, 
will probably be recugnized by those who have learnt from our foreign 
columns from week to week the remarkable development which this process 
has attained on the Continent—where, after a protracted trial at the leading 
Continental works, not only have these finally adopted it, but at least seven 
or eight new works are being built for its employment. 





Whether, as its ex- 
treme advocates assert, it will cost no more than the ordinary Bessemer pro- 
| cess, or whether, as its interested opponents maintain, the actual working 
| costs will exceed by seven or eight shillings the normal Bessemer costs, 
| does not much signify for our purpose; since it is clear that, for the past 
twenty years, the difference between hematite and phosphoric pig has 
always exceeded 13s,, and averaged about 30s. 
| tioned the Thomas-Gilchrist 


We have specially men- 
process because it is, as far as we know, the 
only direct dephosphorizing process, which has obtained any success at all; 
certainly no other has so far been employed for the manufacture of over 
20,000 tons of steel. 


The Krupp or Bell process has, however, of the indi- 
rect processes, though not applicable to the Bessemer operation, in prepar- 
ing pig for treatment in the open hearth furnace—obtained a certain degree 
of development and success, It appears, however, that is has been entirely 
abandoned in Europe, though it is, or speedily will be, in work in America. 
It wiil be interesting to observe the relative success of the direct-lime 


low 
Thomas-Gilchrist) Siemens process, which, we understand, has already 
been practiced considerably in France, and will soon be in operation in 
America and England ; and the indirect-ore or Bell-Krupp-Siemens process, 
which will unquestionably have a fair trial in the States, under Mr. Holley’s 
auspices,” How great is the confidence of French ironmasters in the techni- 
cal future of dephosphorizing is shown by the fact, announced by us some 
weeks since, that M. Schneider and his associates, whose experience of the 
|lime process is very considerable, they being, we believe, among Mr. 
Thomas’s earliest licensees on the Continent, have already contracted for 
delivering nearly a quarter of a million of tons of steel rails, the greater 
part of which must necessarily be of dephosphorized steel. It is not, how- 
ever, into rails only (or even chiefly), but into angles, plates, girders, and 
merchant iron of every description, that we must look to transforming our 
steel. 


It is very certain that for all these purposes steel, and cheap steel, 
will be wanted in immense quantities, and iron will not be accepted by for- 
| eign customers, if Continental and American makers are able to supply 
| them in steel cheaper and better than we canin iron, Unless we wish to 
| sink as ironmakers to the position of hewers of coal and makers of pig iron 





| for other nations, and nothing more, we must speedily recognize, in a prac- 
btical English way, the fact that steel is not only superior to iron, but, when 
| made by good plant on a good system, also cheaper to produce. This we 
| take to be the lesson of the times, and the sooner we master it the better.- 
Iron, 





| Tae Gas Company of Springfield, Mass, has contracted with R. F. Haw- 
kins for two large boilers to meet the demand of additional consumers of 
steam heat next winter. This will make six boilers in use next season, and 


more will be added if required.— Engineering News. 
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THE AMERICAN An Improved Photometer 


An improvement on the Bunsen photometer has 


been devised by Herr Ta@pler, and it is no longer 

J I 

| necessary to use but one eye or that the observe 

}take a certain determined positi The ordinary 
——— os thin sheet of paper with the oil spot is replaced by 





two thin sheets of parchment paper placed one on 


A. M. CALLENDER & CO., 


PROPRIETORS. each side of a stout sheet of paper perforated by a 


hole about an inch in diameter. The sheets are 





stretched on a frame between two sheets of clear 


Editor—G. WARREN DRESSER. 





glass. When the lights are properly opposed, the 
P | hole in this arrangement disappears, just as the oil 
PUBLISHED ON THE 2ND AND 16TH oF Eacn Monta ales homes diy 
spot does in the old device, but with much 


At No. 42 Pine Street, New York. 
——$———— 
Tha is a recognized official organ of— N 
5 
LIGHT, HEAT, STEAM, WATER-SUPPLY, Gas Notes 
VENTILATION, SANITARY IMPROVEMENT, = 


convenience to the observer 





we : i. (From ‘Sanitary Engineer 
AND GENERAL SCIENCE. 
= The City Council of Quebec, as a matter of econo- 
TERMS my, decided to cut off the street lamps. Fifty at 
SUBCRIPTION—Three Dollars per annum, in advance. tempts at burglary during the few nights follow 
——<_——. vrought them to their senses, and the lamps wers 
AGENTS lighted in a hurry. 


NeW YORK—AMERICAN News Co., 39 and 41 Chambers St Of the 163 gas companies in the United States 
BosTton—S. M. PETTENGILL & Co., 6 State Street. using oil as a material, it is said that 57 } 
PHILADELPHIA—PRATY® & Co., Corner 9th and Arch Streets, back to coal gas and three have failed The North 
England—C, W. HASTINGS, 22 Buckingham St., London, W.C. | Adams Co. tried oilfor two or three ve j 
Germany—B. WESTERMANN & Co., of New York $10,000 in the experiment. 


THURSDAY, SEPT. 16, 1880. boat on the Caspian Sea, has employed with great 
success the refuse of petroleum oil as fuel It is 
Official Report of Examinations of Gas for} blown into spray by a jet of stean 
two Weeks ending Sept. 11, 1880, made| inside of the furnace. 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Llluminating Power. 


The Wolverhampton (Eng. ) magistrates have held 


that carts loaded with refase gas lime are not liable 


ground that the material was, in fact, manure, and 

















ad 5 5 5 5 5 3 was only intended for use as such 
Time of 2 re ~| Sw “2 ae 
Dayut | we Se | OS Se ir 4 
oo ey a of! 3S OS! ay oe ie *e . Sie 
1880.| which S31 251 9] S| 3] 25 Destruction of Cast Iron Pipes. 
fest were} «| Sx} & x S & 5%| e¢ — 
Aug.| made. ES 20) =] oS] £93/] sod An unusual case of deterioration in cast ir a 
a Sill 3 boelee Wb SEN a pipes is reported to have been observed lately at | 
+ * . t * + Saarbrucken. The pipes referred to had been laid 
30 | 23.87) (9.66 25.83/20.16) (8.38/27.92 | for ten years, and when removed were found cop- 
| Between : verted into a soft substance which could be eut with 
Sl 24.20/19. 25) 26.82/20.99) 18.28/28. 82 i 
j " analwaia . . 1 ¢ snntat anise 
Sept.| 9.30 a.m. a knife, and on analysis was found to contain only 
1] 24.22 18.77/26.25/20.88/18.45'27.40| 52 per cent. of metallic iron. The pipes were laid ir 
and } ° channels cut in soft sandstone, filled in with ashes 
. » » 9¢ .73)2 77 7.9529. 34 . . . » . 
2 ' 24.42)18.04 26,73 20.77/17 .9 29.34 | from locomotives, and the coal which produced these 
P.M. | ; : 
3 25.38 18.62/27.10'20.69,18 02/28.73 ashes was from the Saarbrucken basin, and was rel 
tively rich in sulphur. The destruction of the pip: 
4 24.00 19.08) 28.22/20.78.48.16/28. 0] is believed to have been due to the action of the sul 
St eer Ses SN ee »hur contained in the 1e8, combin: vith the oxy 
\ Average|24.35/18.91/26.82/21.32'18.20 28.22 | | ee en ee ee ee ae 
bee Sow ns Sil laa (raglbiat _ | gen--this view being supported by the fact that the 
b 24.46)19.44/27,.72/20.63'18.47,28.30| Substance into which the pipes had been changed 
contained 14 per cent. of sulphuric acid A 
- 9 929 7 OR oo» ha ey ‘ ) Ds ml. 
7 24 28 20.17) 28.12/20.86/18.91|28.22 Machinist 
8 25.81,19.40/ 29.23) 20.76)18.80 29.34 
Prices of Gas Coal. 
9 24.13/20. 25/28. 44/2) .26/18.90/28.41 | <— 
| ‘The following are the prices at whicl 
10 24.30/19. 51|28.65/21.02)/18.59/28.63| —~  ° OWiNB & a 
e | panies mentioned are shipping coal 
11 124.15)19.75/28.21 20.86)18.50/28.55 | New York. Baltin é S 
sins) Wee oS (ye Feeces! IZ (RAE SRG | PE tiie sc eaes ; Kh.25 S4. 14 4 
verage/24.17/39.75/28.39/20.89)18.69!28.57] — ; : 
Average /24.1 bs \-9 : ’* | Scott's Youghiogheny 5.00 
Montauk............ 3.00 
! Newburgh Orrel......... 5.00 i 
* Five foot lava tip with check. fi 5.00 7 
+ Bray’s slit union, No. 7. ; a 
‘ at . “ah See wees. B00 
t Bray’s slit union, No, 6. , ‘3 ? 
E. G. Love, Gas Examiner. | West Fairmount.......... 5.00 3.7 
5 <a . ae To give some idea of the relative prices at the 
Gas Suffocation. East and the West we give the following quotations 
—= of coal farnished by the Fort Pitt Coal C mMpany 
Toronto, Sept. 6.—A case of quick death, through | At Pitsburgh, f.o.b. cars. ... $1.30 per ton of 2000 lbs 
the agency of gas, occurred on Friday night. Thos. | At Cleveland, f.o.b. cars. 2.90 
Congodan, an employee in the De la Salle Institute, | At - f.o.b, vessels 3.05 
blew out his gas before going to bed, and during the! At Buffalo, f.o.b. cars.. . 3.56 
night was suffocated, being found dead in his bed on | At Chicayo, f.o.b. cars . 38.60 
Saturday morning.—Hawmilton (Ont.) Spectator. At Indianapolis, f.o.b. cars. 3.00 





The Russian steamer Czarewitch, the swiftest mail | 


to pay toll on passing over turnpike roads, on the | 


Gas Stocks. 
—— 
Quotations by G. W. Close Jr., Broker and 
Dealerin Gas Stocks, 


(with W B Scott & Co.,) 
34 Pine Srreet, New korx CIty. 
SEPTEMBER 16, 1880. 
@~ All communciations will receive particular attention 
t#~ The following quotations are based on the par value 
of $100 per share. ag 
Gas Co.'s of N.Y. City. 
Capital. Par. Bid. Asked. 


CFORBPRL. c icceavceesecvses 466,000 50 60 70 
TO eee 1,800,000 BO 70 75 
Bonds 170,000 103 
Manhattan............. 4,000,000 50 «6189 193 
Metropolitan....... 2,500,000 100 138 143 
Serip... $1,000,000  .... 100 103 
Mutual..£...........000. 5,000,000 100 70 73 
Bonds. go'd 900,000 1000 100 — 

| Municipal. Sctséncsescrs «68,000,000 100 400 170 
ed Bonds ..... 750,000 106 110 
OW COUR icciniaecdcie 4,000,900 100 104 10% 
PRSPEROEED 5 can caccvecaices 270,000 50 — LO00 


Gas Co's | Brook lyn. 


Brooklyn ............ - 2,000,000 25 106 110 
RUUSRMEID cana ecsebeecnas 1,200,000 20 60 65 
S. F. Bonds. 320,000 1000 100 105 

| Falton Municipal..... 1,500,000 100 70 80 
| Peoples..........++..05. 1,000,000 10 35 38 
nie a | 290,000 ... 90 95 

ns Scrip ........ 250,000... = 75 85 
Metropolitan Jienteeoens 1,000,000 100 5D 65 
i PRRONATE. isetaccnacunscoeu 1,000,000 25 40 50 
GEE sxcsusana 700,000 1000 85 95 

| Williamsburgh ........ 1,000,000 50 65 70 
ae Scrip co. «= 988 103 
AE OO yisicovccsancees 135,000 3100 60 70 
Bonds....... 40,000 — — — 

Union Co. E. N. Y... 25 -- 50 
xtichmond Co., 8S. I. 300,000... 75 80 


Out of Town Gas Companies. 





Bath, Maine........... e 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
3onds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 185 190 
Ctfs., gold 1,000,000 — 103 
Bayonne, N. J....... : 100 HO 
| Brockport, N. Y...... 25,000 100... 80 
Citizeus, Newark..... 918,000 50 &5 90 
‘*  Bds. 124,000 — 10: 10 
Chicago Gas Co., Ills 125 —— 
Cincinnati G.& C.Co, 190 
Consolidated, Balt. a9 90 
* Bonds.... 19 110 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mase... 25 114 120 
Elizabethtown, N. J. 300,000 20 — 130 
| Fort Wayne, Ind..... LOO =. -- 
Hannibal, Mo......... 100.000 1000 45 100 
Hartford, Conn....... 700,000 25 140 144 
Hempstead, L. I...., 25,000 100 4h ‘ai 
Le NR Re. eS 400,000 40 148 150 
Hamilton, Ontario... 150.000 40 1174 
| Jersey City ........ ... 750,G00 20 150 160 
Jamaica, L. I......... 25,C00 100 “ta -—- 
| Jacksonville, Ill...... 120,000 50 100 ee 
Lewistown Maine... 400,000 100 in 80 
Laclede St Louis Mo. 1,200,000 100 100 103 
New Haven, Conn... 24 120 14) 
Oakland, Cal...... ; B5 36 
| Peoples, Jersey City ves 50 6) 
os Bas. 5 
| Plainfield, N. J....... 80,000 100 — 105 
Perth Amboy ......... 25 --- u5 
Pittsfield, Mass 120 130 
| Rochester, N. Y 50 3670 80 
Citizens 100 FO 60 
Zondout & Kingston 75 8U 
St. Louis Missouri.. 600000 «50 250 254 
Stillwater, Minn...... 50,000 50 — 26 


j Saugerties, N. ¥..... 15,000 100 95 100 
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San Francisco Gas- 


Co., S. Frisco Cal. 17 i9 
Toledo, Ohio...... ° U5 7 
Troy, Citizens......... 600,000 100 * 
Washinyton, D.C... 1,500,000 »0 Oo — 
= Serip 500,000 20 =100 110 
Woonsocket, R. I.... 150,000 100 sv 
Wilmington, De! AD 4 


Youkers...<:+.:0s+: oe 50 0 
Montreal, Canada 
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Advertisers Index. 


GAS ESGINERES. 





Pag 
Willftam Farmer, New York City 
George W. Dresser, New York City... ........0.0.. t 
GAS WORKS APPAKATUS AND PATENTED ADEE 2, 1649 

CONSTRUCTION, Reversible, Very Durable, & Easily Repaired, Oval Slats, with Malleable Iron Cross Bars. 
Herring & Floyd, New York Cit: 139 | Apply to ConrrnentaL Works, Greenpoint, N. Y., or Davis & Farnum Manvracturine Co., Waltham, 
T. F. Rowland, Greenpoint, L. I 139 | Mass., who are authorized to build them, or to 
Detiv & Fowler Philadelphia, ra 39 — 1d , aa : . 7 : 
Kerr Murray, Fort Wayne, Ind 139 GEORGE D. CABOT, Agent Lawrence Gas Co., Lawrence, Mass. 


George Stacey & Cu., Cincitnnatl, Olilo... 
Bartlett, Robbins & Co., Baltimore, Mad. 
P Munzinge1, Phila., Pa... 
Brown & Owen, Phila, Pa.. 

GAS AND WATER PIPES. 
A. H. McNeal & Bro., Burlinzton, N. J 
Gioucester Iron Werks, Philadalphia, Pa... 
Robt. Campbell & Co., New York City.. . 
James Marshall & Co Pittsburgh, Pa... 
R. D Wood & Co,, Philadelphia, Pa.. .. 
Warren Foundry and Machine Co........ eonas 
Meliert Foundry and Machine Co., Reading, Pa.. 


PIPE CUTTING MACHINES. 
A C. Wood, Syracuse, N. Y. 
RETORTS AND FIRE BRICK, 
J. H. Gautier & Co., Jersey City, N. J 
B. Kreischer & Sons, New York City... 
Adam Weber, New York City........ - beminieie 
Laviede Fire Brick Works, St. Louis, Mo. cewuicaeane 
Brooklyn Retort and Fire Brick Works..... 
Borguer & O’Brien, Phila., Pa... 
Gardner Brothers, Pittsburgh, Fa. 
Henry Maurer, New York City..... 


DIETERICHUS REGEN ERATOR FURNAC 
Chas. F. Dieterich, Baltimore, Md... ......... 


GAS METERS. 


REFERENCES :—Luwrence Gas Co., 


. 1389] Co., Newport, R. I. 


Lawrence Mass.; Roxbury Gas Co., Roxbury, Mass.; 


Newport Gas 





STEAM BLOWER FOR BURNING BREESE. 

H, E, Parson, New York City..... soeeses ° > <», 2 
PROCESSES. 

Strong Gas-Fuel and Light Co. .. ee ; a 


Gwynne Herris, New York City ess 138 


“| EDGE’S PROCESS. REMOVING CARBON 


D. D. Fleming, Jersey City, N. J.... 7" 134 
GAS FIXTURES. 
aut Mitchell, Vance & Co., New York Uity....... steausex Gee 
low 
CEMENT, 
| S. L. Merchant, New York City...... Sa a aes 137 
140 F, O, Norton, New York City.......... Sai epee) 208 
aes 
140 | BROOKS, 
140] Economy of Gasas a Fuel... .. tones 136 
140 | _ si 
| Sctentific Books..... oe. « ere ‘ e ° 138 
140} Cathels, Gas Consumer’s Manual...... 5 dapharneaesiaie ae 
14 Fodell’s Book-Keepirg 148 
140 Journal) des Usines a Gaz.. 136 
140 142 
143 
Gas Analyst's Manual,... 136 





= 


THE GLOBE STREET LAMP. 


| 
| Review of Gas and Water Engineering.... 
| 
' 
} 
| 
| 





Harris, Griffin & Co., Philadelphia, Pa,. ‘webive 142 
American Meter Co,, New York and Philadelphia, Pa. 145 « . ™’! 
A, , 
The Goodwin Gas Stove and Meter Co., Philadelphia, Pal43 | b, * S = = 
‘ ‘ime & McIlhenny, Philndeiphia, Pa. . 148 ~ 
Ilarris, Heime & MclIihenny, Philndeiphia, Pa 14 | 7 SS Ss > ~ = 
GAS STOVES. 5 ~ = = 
The Goodwin Gas Stove and Meter Co., Phila., Pa 120 = Pee s sy 
Retort Gas Stove Co., Providence, R. I... Re rX oe: ime] me] — 
e ~ 
VALVES. = » ~~» = ~ 
Ludlow Valve Manufacturing Co., Troy, N. Y 137 y © Se™ 
Ludlow Valve Manufacturing Co., Troy, N. Y. 87 sat ox. a 
? ‘ H FY Z- ~™s-> 
EXHAUSTERS,. wet x = ~ 
F oe woe 
P. ti, & F. M. Roots, Connersville, Ind . 137 wm He S-% a 
Smith & Sayre Manufacturing Co., New York City..... 137 e, 5 -fce = & 
"7 te, = — ~ ~ 
GAS COALS. gz=> eS 2 ez 
— . =~ ~ © — ~ 
Penn Gas Coal Co., Philadelphia, Pa , 141 vie ¢ a : ~ - 
‘ y " ms 140 141 = a, 7 Pre, 
Perkins & Co., New York @'ty . catveseee Sem ae w t= >= 
Cannelton Coal Co nig “ 141 wT x ¥ = { 
New York & Cleveland Gas Coal Co., Pitts! rgh, Pa. 141 = ba e = — 
Newburgh Orrel Coal Co., Baltimore, Mv’ 141 be ha D = < 
‘ ~ ~ ~ 
Despard Coal Co, Baltimore, Md..... 141 . 0 o™~ es 
Tyre ‘oal C re 141 Se. = 
Tyrconnell Coal Co., Baltimore, Md 141 "=~ we we 
“f . : . ape > = ™ © 
Fort Pitt Gas Coal, Pitts»uigh, Pa.. ‘ 141 = io aa . 
West Fairmont and Marion Coal Co,, N. Y. City 141 1 = *s {= 
Montauk Gas Coal, New York City 140 | —— —_—_—_— —— 
GAS ENGINES. THE PROCESS FOR REMOVING 
} 
Schleicher, Schuram & Co., Philadelphia, Pa. 135 THE 
STEAM STOKERS. ‘Carbonaceous Incrustations 
A. Q. Ross, Cincinnati, Ohio, 111 | es 
PURIFIER SCREENS. THE INTERIOR SURFACE OF CLAY RETORTS, 
Geo. D, Cabot, Lawrence, Mass _ PATENTED BY THE LATE GEORGE W. EDGE, 
BURNERS, The subscriber, having secured the title to the above patent, 
' Qe hi] Inhia. P .q|i8 prepared to negotiate with gas companies for i's use 
C. Gefrorer, Philadelphia, Pa ad on very reasonable terms. The great economy of this pro- 
= cess has been thoroughly demonstrated in this country and 
STREET LAMPS, in Engiand, and is the only methcd so fat discovered that 
. . 2 yes this troubles e Cc lation expeditiously and 
J. G. Miner, New York City.... 196 | Pomoves his troublesome accumulation ex} Puan Se 


PURIFWING MATERIAL. 
Connelly & Co., NOw YOrK Clty... ..cc-seccscevcccccscocce 





without injury to the retorts. Address 


D. D. FLEMMING, Jersey City 
139 | JERSEY CITY, N. J. 


as Works, 


Engagement Desired 
By a Gas Superintendent of Seventeen 
Years’ Experience. 

Has had the entire management of a gas works, including 


listribution, for over 12 years. Satisfactory references. 


503-12 Address *¢ B,?? 31 WEST SIXTH ST,, COVINGTON, K¥ 


SITUATION WANTED, 


AS SUPERINTENDENT OF GAS WORKS, 
Or a Small Works to Lease. 


Good References Given. Address, 


CARROLL COLLINS, 228 OGDEN AVE,, CHICAGO, ILL, 


EXHIBITION 


OF 


GAS APPARATUS, ETC. 


AT GLASGOW, SCOTLAND. 


THE PHILOSOPHICAL SOCIETY OF GLASGOW 


Will hold an exhibition of gas apparatus and appli- 
ances to Ulustrate the most recent developments in 
in the use of Gas, Electricity, ete., for lighting and 
other purposes, commencing 28th September, and 
continuing till 25th October, 1880. 

The exhibits will be embraced under the following 
heads : 


Electricity ; 


(1) Coal Gas; (2) Oils, Oil-gases, Candles ; 
+) Hydraulic Appliances; (5) Archi- 
tectural “Appliances; and (6) Miscellaneous Appar- 
atus, all bearing more or less upon lighting and allied 


purp< ses, 


Detailed prospectuses, containing information and 
conditions for exhibitors, forms of application for 
space, and scale of charges for advertising in Cata- 
] 


logue, may be had from the subscriber, or from 
MAJOR G. W. DRESSER, 42 Prine Sr., N. Y. Crry. 
INO. MANN, C.A.. 


SECRETARY TO COMMITTEE, 


154 St. Vincent St., Glasgow 
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SILENT GAS ENGINE. 


Always Ready to be Started, and to give at once Full Power. 








NO STEAM TO MAKE OR MAINTAIN, 
NO COAL, NO ASHES, NO 
NO DANGER, NO EXTRA INSURANCE 
) GAUGES, NO PUMPS NO LEAKAGE 


ALMOST NO ATTENDANCE, 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING LITTL WHILE 
RUNNING WITHOUT DOING WORK AND WUILE 
WORKING THE GAS IS PRECISELY REGULATED BY 

GOVERNOR IN PROPORTION TO THE POWER 


SIZES AT PRESENT OFFERED, 2, 4 and 7 H.P 





SAFE LARGER SIZES TO ORDER, 


THE NEW OTTO SILENT GAS ENGINE. 


Cnexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 


And nseful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 
is at its minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO 
‘ AE DR, § M1 °9 
3045 Chestnut Street. Philadelphia. 


- & WooDnp’s 


PATENTED MAY 23rd, 1876. 


PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 
REDUCED RATES: 
No. 1 cuts 3, 4and 6 inch Pipe $75 


No. 1 1-2 cuts 4,6and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 


NO. £4 cuts 24 and 80inch Pipe, $275 











No. 5 cuts 386 inch Pipe, SIO 
d 2 f . . ’ > 
For larger sizes Special Contracts 
ir 
: will be made. 
n 
‘. ; 
. - . s o _ 7 ° 
It will eut a Continuous Line of Pipe in a Trench or Buiiding 
ss As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square, 

Our Machines for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies ; aiso for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Companies 
for over two years, and all with the most satisfactory results. Addres 

WV A. C. WOOD, Syracuse, New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 





HERRING & FLOYD, No. 744 Greenwich street, N. Y. JOHN T, LANGFORD, 55 Kilby Street, Boston, Mass. 
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THE 4 


ECONOMY OF GAS AS A FUEL 


rOR 


COOKING PURPOSES. 


This is a small Pamphlet containing the Paper read by | 
MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA, ff 
At the recent meeting of the American Gas Light Association. 
IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 4 
Price, Twelve Dollars per Thousand. 


ALL ORDERS TO BE SENT TO 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 


JOURNAL des USINES a GAZ, WATER GAS. 
_~ Taruod om the 5th of cach Month “Strow Gas-Fuel and Light 60, 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 
RELATING TO GAS MANOFACTURE IN FRANCE. No. 120 Broadway, 
a EQUITABLE BUILDING), NEW YORK. 


MESSRS. SERVIER, MONNIER, AND ROUGET, EDITORS AND MANAGERS. This Company ty she Sole Proprictor for the 


State of New York of the Strong and 
Lowe Processes for the Manu- 
facture of Water Gas. 

Works are now being constructed according to the Strong 

patents at Yonkers, to supply that city with gas for 





Subscriptions Reccived at this Office, Price, Post-paid, $3.50 Per Annum, 





THE GAS ANALYST’S MANUAL. Lig, Seem Sees owe. 


One pair of generators, the cost of which will not exceed 


$18,000, will make about 400,000 cubic feet per day. 
BY F. WwW. HARTLEY, A.1.C.E., M.S.E. E. & F. N,. SPON, PUBLISHERS. The Lowe system is already in successful operation for 


lighting in more than thirty places in the United Ststes, and 
PRICE, $2.50. in many of our large cities. 
CONTENTS. SEcTION I.—The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Act rhe rapid progress that water gas is making in the public 


e . favor, and the great economy and efficiency of the Strong and 

Amendment Act, 1871 :—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for | Lowe processes over all others for its manufacture, should se- 

sulphuretted hydrogen, Description of scandard apparatus. The photometer room. Preparation of candles. Testing | cure for these processes a — ewe . the ai 
are : > eng y . e rr gas c . en Be ee . ioe ° : “ . , | of all gas companies now existing or about to be formed, 

operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt, Corrections for barometric N. B.—For Ke enses or furthe sr information, appply at the 

pressure and temperatare. Ordinary photometers. The inferential or jet photometers, To set the jet photometer at | ofice of this « ompany, as above. 

work, To rate the jet photometer. Dated March 8, 1880. 


} | 
SECTION II.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar- 


ation of solutions, Fittingup. To set the apparatus at work. Analysis, 64 H t B vp 
SEcTION II].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper's Tube, or Eudiometer. To calculate OW 0 urn Cbs 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Specific 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. 
APPENDIX.—Rules and tables to facililate the calculations necessary in the determination of the illuminating value 
and degr e of purity of coal gas. Photometry. Ammoniaund sulphur. Proving of testing meters in London, The gas 
referees’ cubic-foot measure. Times and mode of testing for pressure in London. Proposed standards of light. as read at the last meeting at Cincinnati, together 


A. M. Callender & Co.. 42 Pine Street N.Y | with a table, taken from Prof, Chandler’s lecture, 
. . : | showing the loss of light resulting from the use of 
KINC’S TREATISE THE AMERICAN 


Under this title a neat little book has been is- 


sued containing the paper of Mr. Jas. Somerville, 





| shades, ete., of different kinds of glass, 

| The book is intended for sale to Gas Compa- 

ON Gish ; ; 

' GA S-LIGH T JO UR VAL | nies to distribute gratuitously among consumers. 

C &) A j {z. A S “2 . pacha * | If Gas Companies can induce their consumers to 
| J Fon = a oe ww ® | use better burners and shades, one-half of the 


$3 PER ANNUM. 







fault-finding will cease. 


Vol. I., Bound in Cloth, S10. 
A. M. CALILENDEX & CO.. 42 Pine Street, N. Y. 42 Pine Street, N, Y. 


} 
| The price is $10 per thousand. Orders may 
' 


be sent to tue office of this vournal, 







> 
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MITCHELL, VANCE & 


Manufacturers of 


~“ ‘ “ .. 7 < ¥ 

Q CHANDELIERS! 
if And Every Description of 

s GAS FIXTURES, 

5 Also Manufacturers of 

“f Fine Gilt Bronze and Marble Clocks, warranted best Time- 

P keepers Mantle Ornaments, &c, 

Fy 

a Salesroom, S36 DROADWAY. 

q NEW YORK. 
7 pectal designs furnisned for Gas Fixtures for Churches 
: Public Halls, Lodges, &c. 











LUDLOW 


IMPROVED GASEXHAUSTER Valve Manf's 


OFFICE AND WORKS 
With Engine on same Bed Plate, or without. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. TROY. XEW YORK. 


' P, H, ies F. M. ROOTS, ; Patentees and Manufacturers, ‘CONNERSVILLE, IND, BRASS AND IRON SLIDE VALVES. 


- TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y¥. 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 


93S to 954 River Strect and 67 to 83 Va AV 


(Double and Single winch to 36 inch—outside and 


inside screw Indicator ete fo Gas WateJand Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
Send for Illustrated Catalogue and Price List. ALSO 
FIRE HYDRANTS. 





SMITH & SAYRE MANUFACTURING COMPANY. 










































































Coal and Iron Exchange, 21 Cortlandt Street, N. Y a - 
BUILDERS OF = 
DN < 
| Machinery and Apparatus for Gas W orks. OB 
; vie 45 = a = 
a * S Z e mo 
; 2 = 5 6 
i - q 
=< BS 6 = 
ea = & a 6 
2 as ¢ A OG 
a ~ > = 5 8 — 
S ~Z255 4) Portland Cement, 
= aes "oS g & Roman Cement, 
SHS ZnSe A Keene’s Cement, 
sare "Es. 2 .|Sellars Gas Cement. 
i pS = < 5 at a n English Fire Brick, No. 1. 
Rn “2 2aea., wv “6 Silica Fire Brick. 
= as Fes s o [MPORTER 
Me. £28 3 5>|8. lL. MERCHANT 
= Ny me a il Broadway, New York, 
Le ie i ee Just be low Lh mary « hurc hk. 344-1y 
sce Fre & ¢ ce Ker ‘nts postage for “Practica Treatise of 
~ = - - lf Cement 
ae ben § r’. O. NORTON, 
| o > St ba ‘ MANUFACTURER OF 
oe HS a c Hivdraulic Cement, 
. tI Al . ae 7) Z > = ecially adapted for gas works. Under water it is capabl 
* | AN oe 7 _ f giving better results than Portland or any other cement, 
\ \9 i i 7 ae 
\ ea bw _ = ~1 Cortland Street, New York, 
Se AWN Wil = a ae Sam 
-a22#2¢°', £| Preserve the Journal! 
a ZB §& pe 
EB ss = 2 s i We will furnish to our su becribers an importaat 
By ° - Zz w © article for preserving in a@ conve nt form, the num. 
- “sage bers of the Sakae as it is issued at tke ve ry low 
: < $ 4. : price of $1.25. Sent either by Express or Mail, as 
3 = a lirected. 
J = - ._ By mail the postage will tu vo cents, which wil! be 
x J aS added to the price cf the Binder. Send orders te 








A. M. OCALLENDER. .£& CO 
42 Pine Streat, Roem 18, New York, 


New Wo; 
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A. H. M’NEAL & BRO., 
BURLINGTON. N. J, 
© 
7) ) 
O = 
= © 
a $5 E: 
© C4 |R-D- WOODS CO. 4 
c x 6 PHILADELPHIA. 
S& c MANUFACTURERS OF = 
. 2 |CAST IRON PIPE 
™ FOR GAS AND WATER 
C AST. | RON Pl p ES Lamp Posts, Valves, Etc. 
FOR WATER AND GAS. Mathew’s Pat. Anti-Freezing Hydrants, 
DAVID 8S. BROWN, Pre S. P. MICHAELSON, Sec. 400 Chestnut Street. 


248 


BENJAMIN CHEW, Tri 


Gastron Gas & Water Pos, Sta) Valves, Fie Aydrans Grastolders. &¢. 


Office No. 6 North Seventh sian, 





’ SEXTON, Supt 


Philadelphia, 





ESTABLISHED 1856. 


WARREN FOUNDRY iw MACHINE CoO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER. a 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 


Branches, Bends, 


Retorts, Etc., Etc. 


436-1 





SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
and others interested in the topics treated of, the fol 
lowing Books, at prices named : 





GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to, 
with numerous Engravings and Plates, in Cioth bind- 
ing. $12. 

THE GAS ANALYST’S MANUATL, by F. W. Harr 
LEY. $2.50. 

ANALYSES, TECHNICAL VALUATION, PU- 


KRUFICATION and USE OF COAL GAS, by 
Rev. W. R. Bowpitvn, M. A., with Engravings. 8 vo 
Cloth, $4.50. 

NEW bt HAND BReEOK. hy THomas Ngwsie- 


aw, C. $3.75 


| GAS CONSUMERS MANUAL, by E. S. Carurts, CE. 


GAS CONSUMERS HAND BOOK, by WM, 
ARDs, C. E, 18 mo. Sewed, 20 Ceats, 


RICH- 


10 Cents 


PRACTICAL TREATISE ON HEAT, by THomas 
Box. Second edition, $8. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
Owen C. D. Ross, Member Institute Civil Engineers. 
Svo. Cloth. $1.50. 


FODELL’S SYSTEM OF BOOKKEEPING FOR 

GAS COMPANIES. $5. 
The above will be 
price. 

We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 
Money Order. 


forwarded by Express. upon receipt of 


Ae M, CALLENDER &€ CO., 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 





Works, 1Sth, (9th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. Br 
Pittsburgh, Pa. 
N.B.—Pipes from 8-11ch and upwards cast in 12 ft. lengths, 
t@#” Sin for Circular and Price List, y 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &ce. 
__Office, 85 Liberty Street, N. Y. 


Mellert Foundry & Machine Co, 


ZTuimited. Established 1848, 
MANUFACTURERS OF 


CAST IRON GAS & WATER PIPE, 


With Special Castings, Flange Pipe, Water 
Gates, Fire Hydrants, Lamp Posts, etc. 
The Improved Canada Turbine Water Wheel. Machinery 
and Castings of every description for Furnaces, Rolling Mills, 
Grist and Saw Mills, Mining Pumps, Hoists, etc. Columns, 


Brackets, Iron Railings, etc., etc. 
ARNOLD MELLERT, Supt., READING, PA. 


NATIONAL GOAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 

The process known as GWYNNE-HARRIS. but from later 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making *“‘ Water Gas,” bythe decomposition of super- 
reated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success, More tian One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gas made by the old, or any other method, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials reqnired 
besides the steam, are 17 lbs. of Anthracite coal and about 
33g gallons of Petroleum or Naphtha, pero feet of bri- 
liant gas. 





Room 15, No, 42 Pine St., N. Y. 


Rights for sale. Inquire of the President, 
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: 1842, DEILY & FOWLER 1880. HERRING & FLOYD, 
: Kerr Murray, LAUREL IRON WORKS. Oregon Iron Foundry 


ADDRESS, 39 LAUREL STREET, 738, 740, 742 ¢ ¥ ir ich St., N. Y 
[2 PRACTICAL GAS ENGINEER, ; 38, 740, 742 and 744 Greenwic ’ 


PHILADELPHIA, MANUFACTURERS OF 
ALL KINDS OF CASTINGS 


MANUFACTURERS 


AND MANUFACTURER OF AND 
CAS ee meeererers APPARATUS FOR GAS-WORKS. 
ALL THE LATEST IMPROVE 
wavED SINGLE AND TELESCOP!] ITH CAST| BENCH CASTINGS 
OR WROUGHT IRON GU-“DE FRAMES, from benches of one to six Retorts each 


WASHERS: MULTITUBLAR AND 


We are he pared to furnish Holders, Wrought Iron Roof pre 
F ; AIR CONDENSERS ‘CONDEN- 
Gas Appa aratus, mnototary Be 1 Castings, Condenser Purifiers, SE RS; SCRUBBERS, 


Drips, Tania and a tr \ : ted with wet and dry). and 
Gas Works. We have built 12 gas k gasholders, LD XH ‘AU STERS 
Personal Supervision gQive tot re fa iT VOTRK, for re ‘Ving Retorts fri ym pre ssure, 
MACHINERY Holders built at following places BENDS and BRANCHES 
. 9 Lancaster, Pa. Ine ’ 3. Ind. f all sizes and description, 
% Williamsport, Pa. Jacksonville, | i ‘ “hoa  DAMpw™ 
ve — Bristol, Pa. (2) j FLOYD’S PATENT 
ETC., ETC, Catasaqua, Fa. yrence, Kansas. MALLEABLE RETORT LID. 
Kittanning, Pa, Terson a, Ch. Eas Ka BUTLER'S 
Hazelton, Pa, Algfers, N. O., i. . al aad che thes a2 whe 4 die " 
—_— Freeport. Pa, Kalamazoo, Mich COKE SCREENING SHOVELS. 
Huntingdon, Pa. Bulffa N. ¥ 2 9 - 
-WwWoREKsS,— Bethichem (S). 1 Suan. SABBATON’S PATENT 
ethiehem (S), Pa, W aver i : : a . + 
Sharon, Pa tt alls, N. Y. FL RNA EK DOOR ANTE FRAXLE, 
. Canten, Pa é Yann, N. ¥ . 
south of Railroad Depot, viii | aaee, =} SELLER’S CEMENT 
aye 1115, i { ey i | ‘ i. 
Annapolis, Md Bata y. ¥ for stopping leaks in Retorts. 
FORT WAYNE, IND. _ | Egnenuge W. Va. Gloucester, N. J. . GAB GOVERN ORS. 
sncnhbdurg a, Saiem, N 
Stanton, Va. Mount H N.d and everything cennected with well regulated Gas Works 
Youngstown, O Plainfleld, N. J. low price, aud in complete order. 


N.B.—STOP VALVES from three to thirty inches— 


Steubenville, 0, Englew LN.d N. Db. d - Aw) 
Zanesville, O, I g } ) at very low prices, 5 
Mansfield, O, lover, Del | SiLAS C. HERRING, JAMES R. FLOYD 
Marion, O. Pittsfield, Mass, . 


Belleaire, O, Meriden, Conr fi. RANSHAW, Pres. & Mangr. T. H. Brrcn, Asst, Mangr. 
Athens rs) Milwauk Vis Wa. STACEY, Vice-Pres, R. J. TARVIN, Sec, & Treas 
ARCHITECTURAL IRO Newark, 0." t 3, 
| N WORKS, srs: ; “|S TACEY MANUFACTURING CO 
a ‘olum us, O. Attica, N. ¥ | a 
: : Frankit n, Ind, 
MANUFACTURERS OF MANUFACTURERS OF SINGLE AND TELESCOPIC 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR BROWN & OWEN : GAS-HOLDERS 


WATER AND AIR CONDENSERS, COMMON AND | AND ALL KINDS OF 








TOWER SCRUBBERS, ROTARY & STEAM ——s 
MANUFACTURE! ‘oct ; T . 
JET EXHAUSTERS, WROUGHT z, Cast and Wrought Iron Work 
3 IRON ROOF FRAMES. EVERY DESCRIPTION OF | | sed in the Erection of Gas and Coal Oil Works. 
# ruth a ‘ | —— 
WEACTURE . . a an ; Foundry on MILL STREET; Nos, 33, 35, 37 and 39 
MANUEFACE _— OF ALL DESCRIPTIONS Office and Wrought Iron Workson RAMSAY STREET Cin- 
OF GAS APPARATUS, cinnati. Ohio. 
REFERENCE. 
a Cincinnati Gas-L ight t Co. | Baton Rouge, La., Gas Co, 
WORKS: ticular attention Ol WOrKS. | [ndianopolis Gas Co. | Saginaw, Mich., Gas Co, 
—s wi ates os inden # i | Dayton, O., Gaslight Co. | Oshkosh, Wis., Gas Co, 
| ! Gas | Peoris L, Gas Co. 
Cors. Pratt, Scott,/McHenry, Ramsay and Bartlett Streets, rnos. R. BROWN, R. PITT OWEN, | Sommeield, 0. Gan CO, | Quincy, Ili’, Gas Co. 
Late Chief-Eng: Phila. ¢ Terre Liaute, Ind., Gas Co, | Champaign, ills., Gas Co, 
BALTIMORE, MARYLAND. 0 Gas Co. IS arlinville, Ill, 3 as Co. 
Address a mmunica ; _ Mo., G as Co, Bowling Green, Ky., Gas Co, 
Plans, Specific tations, and Estimates furnished, Corre- r , ere ‘ p ’ v— Topeka, Kar 18as, Gas Co. Hamilton, Ohto, G as OO. 
spondence solicited, 467-1y N. W. Cor. 12th and Noble Streets, | Tope ng on, Lowa, Gas Co, | Vic ksburg, Miss.. Gas Co 
e9 41. > . Nashville, Tenn., Gas Co. | Denver City, Gal., Gas Ue, 
152 “J PHILADELPHIA, R.T Coverdale, Fing’r Cincinnat!, and others. 


CONNELLY & CO. 


SOLE MANUFACTURERS OF 


Iron Sponee PUrliying: Matera] CONTIN E N t AL WORKS. 
CONNELLY’S JET EXHAUSTERS. “@ = ae T. F, ROWLAND, Proprietor, 


: GREENPOINT, BROOKLYN, N. Y 
407 Broadway, New York City. 


ENGINEER AND MANUFACTURER OF 
Cc. CEFRORER. AS-HOLDERS, 
Manufacturer of 


CONDENSERS, SCRUBBERS, VALVES, 
GAS BURNERS, PURIFIERS, RETORTS, and HY- 


DRAULIC MAINS, 








GAS HEATING AND COOFING APPARATUS. fines 
. 2 F andall other articles connected withthe Manufacture and 
FITTERS’ PROVING APPARATUS, ETC. == pa | es = ge == Distribution of Gas. Plans and Specifications prepared 
ss sae, Sie — . aa - = * mia penta SRT and Proposals give» for the necessary Plans for Lighting 
No. 248 North Eighth Street, Philadelphia. GASHOL DE RS OF ANY MAGNITUDE. Cities. Towns, Mansions, and Manufactories, 





PP. MUNZIN GER 


Engineer and Builder, 
No. 1211 MAREKET STREET, PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 
Bench Castings, Condensers, Scrubbers, Purifiers, 
Centre Valvés, Gasholders, Stop Vaiwes, Etc., Ete. 
Estimates and Drawings Furnished upon Application. 


ome 
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J. H. GAUTIER & co.. LACLEDE MANHATTAN 
CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
— - yaoi ce CAS RETORT WORKS RETORT WORKS. 
e Y wS ad : ’ = f J. Hand and Machine made oe Superior 
MANUFACTURERS OF etna ene ean tae secs) ADAM WEBER. 
Cla Gas Retorts + oman! acs one tar a CLAY GAS RETORTS 
y ’ Pore Bricks and Tiles AND RETORT SETTINGS, 


° | of all shapes and eas , fe “eo Rric , 
Gas House Tiles, ee Clay. Fine Ground Cla yend Fire Bricks, Sewer FIRE BRICKS, TILES, ETC., 
Fire Bricks, Etc Etc a Pine Street, St. Louis, Mo. Office and Works, 15th Street and Avenue C., N. ¥. 


Ground Clay, Fire Brick and | ct piedimhoea aetiarheeaa —‘&Bor eller & 0)’ Bri len, 


Fire Sandin Barrels, | B. KREISCHER & SONS, | rie 
803-l¥ 2 fen peo dome x | OFFICE FOOT OF HOUSTON ST. ” E. R., N. ¥. tt LAY GAS RETO RTS 
BROOKLYN | AND RETORT SETTINGS, 


Clay Retort & Fire Brick Works, Cas FReetorts, Fire BRICKS, TILES, ETC. 


(EDWARD D. WHITE & CO.) 


Manutac pay BR any Dasentn, Fire Brick, 7 TL E S, FIR E B R TC Kk ; 23d sts ADOVE Race, 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, | Pe a 
Office, SS Van Dyke St., Brooklyn, N. ¥. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 





LOCKPORT PA. GARDNER BROTHERS, MT. SAVAGE JUNCTION, MD. 


——ESTABLISHED 1864.—— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA, 
C, H. SPRAGUE, No. 18 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 





OFFICE, 48 to 422 East 23d St., New oad ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERSEY. 


SA2GIN Eee Dkr BOBS, 
lxcelsior Fire Brick & Clay Retort ‘Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRIGK, TILES, ETC. 
NEWCASTLE AND PROVINCIAL GAS COALS. 


THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 
NEWCASTLE COAL, (TOWNLEY), 
ALSO FOR THE BEST QUALITIES OF 


FROVINGCLIAL GAS COAL, 


DELIVERED AT ANY PORT IN THE UNITED STATES. 








Wo supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. fhese coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 
1 SeAVERNG PERKINS & CO 41 SOUTH STREET, NEW YORK. 


THE MONTAUK GAS COAL COMPANY THE Economy 


JOHN WHEITE, Presidacnt, si 


GAS AS A FUEL 


FOR 





Smith Building, 3, 5, & 7 Cortlandt St., N. Y. 


WHARVES, LOCUST POINT, BALTIMORE, MD. Cooking Purposes. 


JAMES BOYCE, Agent and Shiprer, BALTIMORE. Price, $12 a Thousand. 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raliroad or navigation. on most favor 
able terms, 

General Office—89 Wood Street, 
PITTSBURGH, PA. 
Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 








W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 


351-1y at Cleveland, Ohio, 


THE NEWBURGH 


Orrel Coai Company, 


Mines at Newburg, Preston County, W. Va. 
Company’s Office, No. 52 8. Gay Street, Baltimore, Md, 


C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 


Cuas, W. Hays, Agent in New York, Room 7, Trinity Build } 


ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
he Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen's Gas Light 
Companies of Brooklyn, N. Y ,; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Ga» Light Com- 
pany, Providence, R, I. 

Best dry coals shipped from Locust Point, wharves, and 
prompt attsction given to orders for chartering of vessels, 

%24-ly 2 





THE DESPARD COAL COMPANY 
OFFER THEJR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 

Wharves Locust Point 
Comparty’s Office, 15 German st.,} Baltimore. 

Among the consumers of Despard Coal, we name: Man- 
hattan jas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 


*." Reference to them is requested, we. 





TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore, 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoInT—Baltimore, Md. 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very superio 
oke, with little Ash and scarcely any clinker Od-ly 





GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 


NOOM 89. 


111 BROADWAY. 


| 


j 
| 





GAS COALS. 
TH E 


GAS COAL COMPANY 


Ad 


OFFER 


THEIR 


COAL, CAREFULLY SCREENED, 


PREPARED FOR 


GAS PURPOSES. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s aad Penn Station 


AND 


m the Pennsylvania Railroad, and on the Youghiogheny River. 


oO F 
No. 209 ‘South Third Street, Phil’a. 


FICES 
90 Wall Street, New York. 


PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side), 


Delaware River. 
Lower Side), South Amboy, N. do 


Greenwich Wharves., 


266-1y Pier No. 1 





Nes 2 me 


CANNELTON COAL COMPANY 





Miners of the celeb i CANNELTON CANNEL, acknowledged to be the Lest enricher produced 
in this country, yielding 10,000 « 64.54 candle 3 per ton of 2,240 pounds, 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
4 


(PERKINS & CO, } 


(DANIEL W. JOB & CoO., B MAYER, CARROLL & CO., Baltimore. 


The West Fairmont eid Marion Consolidated Coal Company, 


Mines at Fairmont, West Virsinia, 
FER FOR SALE THEIR 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their ofice, 231 BROADWAY, New York 


THE FORT PITT COAL co. 


OFFER THEIR CELEBRATED 


™, Fort Pitt Gas Coal, 


Carefully Screened and Prepared for Gas Purposes, 
Delivered at any Point reached by Railroad or 
Navigation, on the Wost Favorable Terms. 


Office, No. 887 Liberty Street, 
EwiTrTsHvuRGH, WENN. 
314, J. E. MeCRICKART, Manager, 


“SCOTT'S” OCEAN MINE 


SALES 
AGENTS : 





oO} 









Box 





Youghiorheny Cas Coal. 


The undersigned, agents for Messrs. W. L. Scott 
f 
liery, solicit orders for delivery of the Ocean Coal 


& Co., proprietors o the above well-known col- 


at any point in New York and New ‘ngland. 
Shipments made immediately if desired 


PERHINGS & CO., Sales Agents, 


41 SOUTH ST., NEW YORK. BOX 3695. 

















> 
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INTERNATIONAL--1876--EXHIBITION. 











| The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


ARRIS, GRIFFIN & CO., 


—— 1 — Ew Ow’ 





12thand Brown Sts., Philadelphia, and 49 Dey St... N. Y., U.S, A,, 


FOR THE FOLLOWING REASONS : 7 
The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R, HAWLEY, 
Secretary, pro-tem, Director General President. 


GROUP JUDGES. 


AMERICAN, FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 
ngton, D. C. JUL. SCHTEDMAYER, Germany. 
Pror, F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France 
Pror. J. E. HILGARD, Washington, D. O. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland, 


GeneraL HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 





Chas. F. Dieterich’s Regenerator Furnace. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 











These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878. A bench of 6’s, with retorts 
20in.x12in.x8ft. 6in., will burn off 1,350 pounds of coal in 3 hours. Twenty-five , 
per cent. of the coke is sufficient to thoroughly burn off the charges. 

State, city, and factory rights granted on reasonable terms. For full par- 
ticulars apply to either 


CHAS. F. DIETERICH, Eng’r People’s Gas Co., BALTIMORE, MD. 


WM. FARMER, 111 Broadway, N.Y., F.L. HAGADORN, 162 Beach St. Chicago, Ill., or HENRY J. DAVISON, 231 Broadway, N. Y. 
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yy. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest WM. N. MILSTED, Trea WM. H. DOWN, Sec. 


AMERICAN METER COMPANY, 


METER PROVERS, 





MAAS 


WET AND DRY GAS METERS. PRESSURE REGISTERS. 


STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS AMMONTA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS, BAR AND JET PHOTOMETERS, 
Manufactorics: ) GAS STOVES—AMERICAN, FRENCH, & ENGLISH, Agonciocs: 
SUGG’S ILLUMINATING POWER METER, 37 Water Street, Cincinnati. 
512 W. 22d St., N. re f eee Sea See ea ereen ALSO NN AND TT 20 South Canal Street, Chicago. 
Wet Meters, with Lizar’s *“*Invariablie “leasuring” Drum, SLO North Secord Street, St. Louis. 


’ 4 Arch & 22d Sts., Phila. | Sole Agents for Wm. Cowan’s Automatic Pressure Changer. 122 & 124 Sutter St., San Francisco. 











HEREL™ME & McecILHiENNY, 
Successors to Harris & Brother. 


ESTABLISEED 18.48. 
PRACTICAL GAS WEMER WANUVUPACTURBERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 33 years) and from our personal supervision of alt 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WILLIAM HELME. JOHN MoILHENNY. 








S. L. JONES, Sec. S. V. MERRICK, Asst, Sec, 


WM. WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, V.-Prest. H. DUMONT WAGNER 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 


No, 142 Chambers Street, New York 
MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Ete., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 





‘NOW READY AND FOR SALE, 
FODELL’S 
System of Bookkeeping 


FOR GAS COMPANIES, 
Price $5, which should be sent either in Check, P. O, Order 
| or Registered Letter. 


: , ‘ ° ‘ . ° Biank Bocks, with printed headings and f | he 
Mach 9 . > articles ” 10 ) , fur F 14@* 20/7M"- : , ‘orms on this 
Each number contains articles in connection with the manufacture and supply of Gas ; sum- | tem, will be supplied to Gas Companies, by applying to WP. 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | Fopgut Philadelphia, or 
on the Construction and Maintenance of Gas, Water, and Sewage Works, 


Review of Gas and Water Kngineering. 


ISSUED EVERY ALTERNATE FRIDAY. 





Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng 


A M. CACLENDER & CO 
OFFICE GAS LIGHT JOURNAL, 42 Pine St., N. Y 


‘CATHEL’S 
CAS CONSUMERS 
MANUAL, 


| Enables every Gas Consumer to ascertain at @ glance, with. 





s Price, 10s., Postpaid. 





Ss —_—— 


c The Gas and Water Companies’ Directory. 


Edited and Published Annually by CHARLES W,. HASTINGS, 





r? This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland eters payeees pent of the Gas Meter, the quantity 

ss = - a * = and money value of the Gas consumed, ] » 
and Wales; date of formation, amount of capita and names of all officers, etc. ; including carbon | of cbtnininet frank Gab po enpent co cae methoa 

f i a. Meseateigs ; ght, 
returns, prices paid for gas, dividends, etc. | It will be tothe advantage of Gas Companies to supply 
| 
4 . . : a , : - their Consumers with one of ase G > " 
Price, in Cloth Covers, 53.; Paper Covers, 38. 6d. Postage Extra | ne of these Guides, as a means of pre- 
‘ | venting complaints arising from their want ot knowledge in 
$ Address, 8 BUCKINGHAM STREET, regard to the registration of their meters. For sale bv 
a A. M. CALLENDER & CO, 


Orders Received at this Office. LONDON, W.C., ENGLAND 42 Pine Street, New York Room 18 
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The Celebrated Retort Gas Cooking Stoves 


The annexed cut shows the prin 

ciple of the Retort Gas Stoves. 
} 8 8 wpe? j } 

union with the air, by passing the 

same through inner tube A, into 

retort B. It then descends to 


chamber ©, passes through argand 








burner D, where it unites with the 





air, By this process the gas is ex- 





panded three times in quantity, 
thus exposing three times the sur- 
face for the air to strike, whereby a much larger amount 
of air is made to unite with the same amount of gas than 
with any other gas stove. 








ACKNOWLEDGED 


BY ALL SCIENTIFIC MEN 


United States, Great Britain, 
France, and Germany 


TO BE 


THE BEST. 





No. 3 Retort Cook and No. 1 Pertable Oven. 





They do not light back when turned down low. 
smut your dishes. 


They do not smoke nor 
No smell of unconsumed gas. 





CAST IRON FRONTS, NICKEL-PLATED TRIMMINGS. 





ALL SIZES AND PRICES. 





No. 8S. Retort Gas Cooking Stove. 


An Economy over other Gas Stoves of 25 per cent. actually Guaranteed. 


RETORT GAS STOVE COMPANY, 


ORMRICE & MANUFACTORY, 210, 212, 


& 214 EDDY sST.., 


Providence, Rhode Island, U. S. A. 


FRED. i. MARCY, FPresident. 


=x. NN. SMIiTe, Treasurer. 





